August 16, 2019

Rafael Sanchez

US EPA

1200 Pennsylvania Ave., NW
Washington, DC 20460

USA

SUBJECT: Hearth & Home Technologies model 4300 — Suspended test series Letter — Test Data
PROJECT: 0061WS067E.REV002

Dear Mr. Sanchez:

OMNI has completed 7 tests on the Hearth & Home Technologies stove model 4300 on test dates June
17, 2019 through June 21, 2019. Pursuant to Applicable Determination control number WDS-14 the
manufacturer has requested the tests series be re-opened with the intention of conducting additional tests.
Test number 5 is required to be re-tested due to a non-compliance issue pertaining to precision between
the two filter trains exceeding specified limits. Additional tests will also be conducted with anticipation
of reducing emissions, these test results will be added to the weighted average of all certification tests.

OMNI has sealed the test unit after the last certification test conducted on June 21, 2019; it has remained
sealed since that date. No modifications or additional tests have been conducted on the test stove since it
was sealed on June 21, 2019.

OMNII’s schedule has an opening next week to conduct the requested additional tests. OMNI will start
testing on August 20, 2019 at Hearth & Home’s test facility in Colville Washington.

If there are any questions, please don’t hesitate to contact OMNI.

Sincerely,

D 2

Bruce Davis
Senior Emissions Technician
OMNI Test-Laboratories

OMNI-Test Laboratories, Inc.

Product Testing & Certification
Www.omni-test.com

Mailing: Post Office Box 301367 97294 Phone: (503) 643-3788
Street: 13327 NE Airport Way e 97230 Fax: (503) 643-3799
Portland, Oregon e USA I &/ &/ | Email:  bdavis@omni-test.com

Filename: OTL Business Letter Template; Date Printed: August 16, 2019



U.S. Environmental Protection Agency
Applicability Determination Index

Control Number: WDS-14

Category: Woodstoves

EPA Office: SSCD

Date: 05/22/1987

Title: Additional Test Runs
Recipient: Myren, Ben

Author: Seitz, John S.

Subparts: Part 60, AAA, New Residential Wood Heaters

References: 60.533(b)(4)
60.534(e)(4)
Method 28

Abstract:

See below. Determination available in abstract form only. Included under "Letter" field to
facilitate database word searching.

Letter:

Control Number: WDS-14

"Testing has been performed on several stove models. Each of the manufacturers is now
considering extra runs; some of the manufacturers have already scheduled runs. Some of
the stoves are in the hands of the laboratories; some are in the hands of the manufacturers.
Should the additional test runs be considered as a separate test, or should all test runs be
considered one test?"

"All stoves must be sealed at the completion of the certification test, as determined by the
manufacturer. The certification test must be completed and the stove sealed before the
application is submitted to EPA. All certification data collected on the stove must be
submitted to EPA. The stove must remain sealed unless certification is denied by EPA or
the manufacturer withdraws the application. If certification is denied, the manufacturer may
unseal the stove, but may re-test only if changes in the model line can be documented. If a
manufacturer returns a tested stove to the lab still sealed and with no changes made
(before submitting a report to EPA or after the application is withdrawn), any additional test
runs will be considered to be part of the original certification test, and the results of all runs
must be submitted. If the manufacturer unseals a stove on which a report has not yet been
submitted, or chooses to abort a test and to take the unsealed stove back to the
manufacturing facility, a demonstration must be made to EPA that changes affecting
emissions have been made to the stove and that the changes are documented in the
engineering drawings. In that case, a new test series will begin, although the results of the
previous test (or other documentation of the effect of the change) should be submitted with
the test report. The manufacturer may not start a new test series, and must include all runs
in the average, unless the stove has been modified and the modifications are documented.
If a certified stove is unsealed, the certification is invalidated."



OMNI-Test Laboratories, Inc. Page 1 of 1
EPA Weighted Average Emissions
EPA Method 28

Client: Hearth & Home Status: Preliminary
Stove Model: 4300 ACC-C Stove Type: Non-Catalytic Stove
Test Dates: 6/17/19 - 6/21/19
Project Number: 0061WS067E.REV00 Emissions (g/hr): 2.2
Tracking Number: 2375 Weighted Averages HHV Efficeincy (%): 1.7
LHV Efficeincy (%): 77.5

Emission Rate Plot
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@ 3.00 4
§ 2.00 \ /.
§ 100 -‘\/
)
= 0.00
3 0.00 0.50 1.00 1.50 2.00 2.50 3.00
§ Burn Rate (kg/hr dry)
Run # 1 Run # 3
Burn Rate (dry kg/hr) 0.88 Burn Rate (dry kg/hr)  1.71
Category 2 Category 3
LHV Efficiency (%) 76.6 LHV Efficiency (%) 76.6
HHYV Efficiency (%) 70.9 HHYV Efficiency (%) 70.9
Emissions (g/hr) 2.66 Emissions (g/hr) 1.07
Weighting Factor 0.370 21.97% Weighting Factor 0.354 21.02%
Run # 6 Run # 2
Burn Rate (dry kg/hr) 0.99 Burn Rate (dry kg/hr)  2.50
Category 2 Category 4
LHYV Efficiency (%) 76.9 LHV Efficiency (%)  75.8
HHYV Efficiency (%) 71.2 HHYV Efficiency (%) 70.2
Emissions (g/hr) 4.17 Emissions (g/hr) 2.68
Weighting Factor 0.244 14.53% Weighting Factor 0.157 9.31%
Run # 5
Burn Rate (dry kg/hr) 1.18
Category 2
LHYV Efficiency (%) 79.8
HHYV Efficiency (%) 73.8
Emissions (g/hr) 1.72
Weighting Factor 0.241 14.31%
Run # 4
Burn Rate (dry kg/hr) 1.29
Category 3
LHYV Efficiency (%) 78.9
HHYV Efficiency (%) 73
Emissions (g/hr) 1.45
Weighting Factor 0.317 18.87%

Document Control No. P-SSF-0008 (EPA Method 28 Weighted Average Emissions).xls, Effective Date: 12/15/2010 Weighted Average



OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Technician Signature: M -

| Run: 1
Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.6
Test Date: 6/17/19
Beginning Clock Time: 10:34 23.4
uel Moisture Readings (% DB): 18.9
22.3
Coal Bed 29 3.6 Avg Preburn Moisture (% DB):  21.53
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 3.4 -0.077 893 481 688 586 553 640.2 648 78
5 2.9 -0.05 683 488 703 615 578 613.4 333 79
10 2.8 -0.041 526 494 667 610 582 575.8 274 78
15 3.4 -0.035 428 496 630 590 572 543.2 243 79
20 5.1 -0.039 368 496 602 568 557 518.2 254 78
25 4.9 -0.034 334 490 572 548 539 496.6 235 78
30 4.5 -0.04 342 481 542 527 519 482.2 269 78
35 4.3 -0.034 324 470 510 506 499 461.8 236 78
40 4.1 -0.035 307 457 483 487 481 443 241 78
45 3.8 -0.038 316 445 460 469 464 430.8 265 78
50 3.5 -0.039 340 434 442 454 451 424.2 279 78
55 3.4 -0.031 327 425 428 441 442 412.6 234 78
60 3.3 -0.027 299 417 416 430 434 399.2 212 78
65 3.2 -0.025 270 414 404 419 427 386.8 197 78

Control No. P-SSAR-0003

Run 1 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/17/2019
Run No.: 1
Firebox 2.28 WZ?SEL '(:I;re; 12.0
3y. . .
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
: . OK
Length (in): o (Ibit, Dry Basis):| 2220
2x4 Crib Loading Density
. ) OK
Weight (b):| &2 (Ib/i€, Wet Basis):|  ©3°
4x4 Crib
. 0
Weight (Ib): 8.3 2x4 Percentage:| 43% OK
Coal Bed Range (20-25%): 2.9 - 3.625
Test Fuel . . . . Dry Weight
i Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 3.4 4"x 4" 19.0 18.8 21.5 2.84
2 1.7 4"x 4" 20.6 21.7 20.9 1.40
3 1.6 2"x 4" 20.9 20.8 16.6 1.34
4 15 2"x 4" 20.2 22.3 19.0 1.24
5 4.1 2"x 4" 22.1 18.0 24.4 3.37
Spacer Readings (Dry Basis %)
23.7 20.3
20.7 16.6
22.0 15.1
21.1 22.4
22.7 24.2
21.1
22.3
20.2
18.4
12.9
20.4
20.3
22.0

Technician Signature: m

Control No. P-SSAR-0003 Run 1 Low Burn




OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: 370 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: [ 1956 | Technician Signatur M ;
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow:
Test Dat Dilution Tunnel Static: 600_"H20 Post-Test Leak Check (. 6 in. Hg
Beginning Clock Time: Background Sample Volume: __25.675 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 8 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 5 DryBasis %
Meter Box Y Factor: ___1.009 (1) 0.99 &) 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
84 s825 2830 0 Initial dP | 0.062 | 0.078 | 0.080 0.070 0.068 0.078 0.080 0.068 0084 |0
oM Numbers Temp: | 96 9% 9% 9% 9% % 9% 9% % |
Vsrav __19.03 fiisec Vscent 2027 fiisec Fo 0.939
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice
st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 0000 |0o000 k] 239 81 11 175 80 0.4 93 0o |7 ] 15 | 267 413 402 218 426 385 196 79 77 77 77 79 0028 | 371 | 094
5 0.805 | 0.872 016 0.17 222 81 -1.45 174 80 03 116 0.080 102 102 13.9 06 318 409 372 406 413 384 519 79 79 78 78 78 | 0072 | 484 | 07
10 1642 | 1763 017 0.18 232 81 152 183 80 02 104 0.080 105 103 13.3 5.0 410 403 350 391 400 391 374 80 79 79 78 78 | 0059 | 696 [ 077
15 2488 | 2.656 017 0.18 227 81 15 178 80 02 106 0.080 106 104 12.6 37 488 395 337 377 390 307 411 80 77 79 77 78 | 0063 | 944 [ o092
20 3324 | 3542 0.17 0.18 223 81 -1.54 1.76 80 04 107 0.090 99 97 12.0 0.7 553 386 327 367 383 403 427 80 76 79 76 78 | -0063 | 1115 | 0.36
25 4156 | 4.423 017 0.18 223 81 -1.22 1.76 80 03 106 0.080 104 102 114 06 586 377 320 362 378 405 409 80 75 80 76 78 | -0061 | 1076 | 0.38
30 4993 | 5313 017 0.18 224 81 -151 1.78 80 03 104 0.080 105 103 10.9 05 589 369 316 358 375 401 374 81 75 80 76 78 | -0059 | 1096 [ 0.42
35 5830 | 6.204 017 0.18 224 81 -1.55 1.78 79 02 104 0.080 105 103 103 0.6 543 362 313 358 374 390 362 81 75 80 76 79 | -0056 | 1095 [ 0.42
40 6.664 | 7.093 017 0.18 224 81 -1.42 1.78 79 02 104 0.080 104 103 9.8 05 523 355 302 354 371 381 366 81 76 80 76 79 | -0056 | 1108 [ 0.42
45 7497 | 7.982 017 0.18 224 80 -1.23 1.85 79 03 103 0.090 98 97 93 05 514 349 293 351 367 375 352 81 76 80 77 80 | -0054 | 1178 | 0.35
50 8335 | 8.887 017 0.18 2.26 81 177 184 79 03 102 0.080 105 105 8.9 0.4 491 344 287 348 364 367 329 81 77 80 77 80 | -0051 | 1074 | 035
55 9175 | 9.793 017 0.18 225 81 16 1.85 80 03 103 0.090 99 99 8.4 05 486 340 284 344 362 363 342 81 77 80 78 79 | -0054 | 1122 | 056
60 10.014 | 10.699 017 0.18 226 81 177 184 80 02 102 0.080 105 105 7.9 05 488 336 286 344 366 364 335 81 78 80 78 79 | -0053 | 1208 | 0.98
65 10.855 | 11.605 017 0.18 2.26 81 -1.49 1.84 80 02 102 0.090 99 99 7.4 05 484 332 291 346 373 365 324 81 78 80 78 80 | -00s1 | 1203 1

70 11695 | 12512 017 0.18 226 81 -1.48 184 80 02 101 0.090 99 99 7.0 05 458 328 297 350 380 363 306 83 78 81 79 80 | -00s0 | 1104 | 1.03
75 12535 | 13.420 017 0.18 227 81 -1.29 185 80 02 100 0.080 105 105 6.6 0.4 433 324 302 354 385 360 301 82 78 81 79 79 | 0048 | 1122 | 11
80 13.374 | 14.328 017 0.18 226 81 127 184 80 02 100 0.080 105 105 6.1 0.4 424 321 308 359 389 360 307 82 79 81 80 79 | -00a7 | 1211 [ 104
85 14214 | 15236 0.17 0.18 225 81 -1.44 1.84 80 03 100 0.080 105 105 5.7 0.4 428 317 313 364 392 363 310 82 79 81 80 80 | -0048 | 1161 [ 078
90 15053 [ 16.144 [ 017 0.18 227 81 -1.47 1.84 80 02 100 0.080 105 105 53 0.4 436 314 318 368 395 366 315 82 79 81 80 80 | -0048 | 1184 [ 071
95 15.802 [ 17.052 017 0.18 227 81 -1.27 1.84 80 03 100 0.080 105 105 49 0.4 445 311 324 372 397 370 314 82 79 81 81 80 | -0049 | 1207 | 07
100 | 16730 | 17.960 017 0.18 226 81 -1.61 1.85 80 02 101 0.090 99 99 45 0.4 453 308 331 376 400 374 311 81 80 81 81 80 | -0048 | 1212 [ 074
105 | 17570 | 18.868 017 0.18 225 81 -1.43 1.84 80 02 100 0.080 105 105 42 03 439 306 338 379 403 373 202 81 80 80 81 80 | -0045 | 1274 [ 071
110 | 18409 | 19776 017 0.18 2.26 81 172 1.84 80 03 98 0.090 98 99 3.9 03 401 304 345 380 406 367 259 81 80 80 81 80 | -004a1 | 1066 [ 0.73
115 | 19247 | 20684 | 017 0.18 227 81 -1.25 1.85 80 02 98 0.080 104 105 37 03 372 303 351 379 407 362 260 82 78 81 81 80 | -0040 | 926 | 154
120 | 20086 | 21593 017 0.18 225 81 -1.46 185 80 02 97 0.080 104 105 3.4 03 357 302 357 378 408 360 251 81 78 80 79 80 | -0030 | 932 | 144
125 | 20026 | 22502 017 0.18 226 81 14 185 81 02 97 0.080 104 105 32 02 334 303 365 376 408 357 236 81 77 80 78 80 | -0034 | 861 | 149
130 | 21764 | 23410 017 0.18 226 81 -1.37 184 81 02 % 0.090 98 98 3.0 02 312 304 372 375 408 354 224 81 78 80 78 80 | -0034 | 803 | 16
135 | 22603 | 24320 017 0.18 225 81 -1.37 184 81 03 95 0.090 98 98 2.9 0.2 291 306 379 372 409 351 212 81 78 80 78 g0 | -0030 | 781 | 1e8
140 | 23443 | 25220 017 0.18 225 82 131 184 81 02 9% 0.090 98 98 2.8 0.1 274 308 387 370 408 349 202 81 78 80 78 g0 | -0028 | 761 [ 166
145 | 24283 | 26130 017 0.18 226 82 1.25 184 81 02 94 0.090 98 98 256 0.1 259 310 392 367 407 347 195 81 79 80 78 80 | -0026 | 692 [ 175
150 | 25123 | 27.049 017 0.18 226 82 -151 1.84 81 02 93 0.090 98 98 25 0.1 247 312 394 364 404 344 190 81 79 80 79 80 | -0025 | 682 | 174
155 | 25963 | 27.960 017 0.18 224 82 173 1.83 81 03 93 0.090 98 98 25 0.1 238 314 395 360 400 341 187 81 79 80 79 80 | -0024 | 688 | 167
160 | 26.803 | 28.870 017 0.18 226 82 -1.29 1.84 81 02 93 0.090 98 98 24 0.1 232 316 393 357 397 339 185 81 79 80 79 80 | -0024 | 696 [ 167
165 | 27.642 | 20.780 017 0.18 225 82 -1.29 1.85 81 03 93 0.090 98 98 23 0.0 228 318 389 353 393 336 184 81 80 80 79 80 | -0023 | 68 [ 171
170 | 28.482 | 30.690 017 0.18 224 82 171 1.86 81 03 93 0.090 98 98 22 0.1 225 320 384 349 389 333 183 81 79 80 79 80 | -0023 | 674 | 174
175 | 20323 | 31601 017 0.18 2.26 82 -1.55 1.85 81 02 93 0.090 98 98 22 0.1 223 321 380 346 386 331 183 81 79 80 78 80 | -0023 | 674 | 177
180 | 30162 | 32513 017 0.18 227 82 -1.27 185 81 02 93 0.090 98 99 2.1 0.1 221 322 375 342 382 328 181 81 78 80 78 80 | 0022 | 671 | 184

Control No. P-SSAR-0003

Page 30f 8

Run 1 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
© Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry): __29.00_Ib/lb-mole Avg. Tunnel Velocity:
Tracking No.: 2375 Total Sampling Time: ___370__min Dilution Tunnel M (wet): —_28.78_Ib/lb-mole Initial Tunnel Flow: Technician Signatur
Project No.: 0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:
Test Dat Dilution Tunnel Static: 500_"H20 Post-Test Leak Check ( 6 inHg
Beginning Clock Time: Background Sample Volume: _ 25.675 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cim @ 8 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 5 DryBasis%
Meter Box Y Factor: __ 1009 (1) 09% (2 0998 (Amb)
Velooty Traverse Daia
Barometric Pressure: ___Begin Middle End _ Average 7 PL2 PL3 PLa PL5 PL6 PL7 PLE Center
s8ss saos 2830 0 initial dP | 0.062 | 0.078 | 0080 | 0070 0.068 0.078 0.080 0.068 0084 |40
oM Numbers Temp: | 96 9% 9% 9% 9% 9% 9% 9% % |
Vsrav __19.03 fiisec Vscent 20.27 fisec Fp 0.939
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas | Gas orifice Orifice

st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
185 31.003 33.425 0.17 0.18 225 82 -1.45 1.85 81 0.2 92 0.090 98 98 2.0 -0.1 218 323 371 338 379 326 178 81 79 80 78 80 -0.022 6.6 18
190 31.844 34.337 0.17 0.18 225 82 -1.25 1.84 81 0.3 92 0.090 98 98 19 -0.1 215 324 367 334 377 323 176 81 79 80 78 80 -0.021 6.46 1.81
195 | 32684 | 35250 | 017 018 | 226 82 143 | 185 81 03 92 0.090 08 ) 19 0.0 212 324 362 330 375 321 176 81 79 80 78 80 | 0021 | 622 | 179
200 | 33525 | 36162 | 047 018 | 224 82 175 | 184 82 02 92 0.090 98 98 18 0.1 210 324 357 326 a2 318 174 81 79 80 79 80 | 0020 | 59 |19
205 | sa365 | 37074 | o017 018 | 226 82 136 | 185 82 03 92 0.090 98 9 17 0.1 207 323 352 322 368 314 172 81 79 80 79 80 | -0020 | 582 | 206
210 | 35206 | 37.987 | o047 018 | 226 82 17 185 82 03 92 0.090 98 98 17 0.1 205 322 346 319 365 311 172 81 80 80 79 80 | 0020 | 569 | 212
215 | 36046 | 38900 | 047 018 | 224 82 165 | 185 82 03 92 0.090 98 ) 16 0.0 203 322 340 316 361 308 171 81 80 80 79 80 | -0020 | 566 | 193
220 | 36886 | 39812 | 017 018 | 226 82 148 | 185 82 0.2 92 0.090 98 ) 16 0.1 200 321 334 313 356 305 168 81 79 80 79 80 | -0010 | 547 | 195
225 | 87727 | 40726 | o017 018 | 225 82 125 | 185 82 02 92 0.090 98 ) 15 0.1 198 319 328 310 351 301 167 80 79 79 79 80 | 0010 | 537 | 188
230 | 38568 | 41639 | 017 018 | 226 82 125 | 186 82 0.2 92 0080 | 104 | 104 14 0.1 196 318 323 307 346 298 166 80 79 79 79 80 | -0010 | 524 | 186
235 | 39408 | 42552 | o047 018 | 227 82 126 | 186 82 03 o1 0.090 98 % 14 0.0 193 316 318 305 340 204 164 80 80 79 79 80 | 0018 | 524 | 182
240 40.249 43.466 0.17 0.18 2.25 82 -1.74 1.85 82 0.2 91 0.090 98 98 13 -0.1 191 315 314 303 335 292 163 80 80 80 79 80 -0.018 5.15 1.93
245 41.090 44.379 0.17 0.18 2.25 82 -1.56 1.84 82 0.2 91 0.080 104 104 13 0.0 189 313 310 301 331 289 164 81 80 80 79 80 -0.018 4.95 2.06
250 41.930 45.293 0.17 0.18 2.26 82 -1.44 1.85 82 0.2 91 0.090 98 98 12 -0.1 188 311 307 299 326 286 163 81 80 79 79 80 -0.018 5.02 1.96
255 42,772 46.207 0.17 0.18 2.24 82 -1.29 1.86 82 0.3 91 0.080 104 104 12 -0.1 186 309 305 297 322 284 161 80 79 79 79 80 -0.017 5.02 2.09
260 43.614 47.122 0.17 0.18 225 82 -1.73 185 82 0.2 91 0.090 98 98 12 0.0 184 307 302 295 318 281 160 80 80 79 79 80 -0.017 4.82 205
265 | 44454 | 48036 | 047 018 | 225 83 174 | 185 82 02 ) 0.090 o7 98 11 0.1 182 305 299 294 314 279 159 80 80 79 79 80 | 0017 | 478 | 213
270 | 45296 | 48951 | o047 018 | 224 82 134 | 185 82 03 ) 0.090 98 ) 10 0.1 180 303 296 292 310 276 157 80 80 79 79 80 | 0017 | 463 | 199
275 | 46108 | 49.865 | 047 018 | 228 82 147 | 186 82 03 ) 0.090 98 98 10 0.0 178 302 202 290 307 274 157 80 80 80 79 80 | -0017 | 444 | 22
280 | 46982 | 50780 | 047 018 | 226 82 163 | 185 82 02 ) 0.090 98 ) 0.9 0.0 177 300 289 287 303 271 157 80 80 80 79 80 | 0017 | 443 | 21
285 | a7.825 | 51693 | 047 018 | 227 82 an | e 82 03 89 0.090 98 ) 0.9 0.1 176 298 285 285 300 269 157 80 80 79 79 79 | 0018 | 427 | 224
200 | 48668 | 52605 | 017 018 | 225 82 124 | 184 82 02 89 0.090 98 ) 0.9 0.0 174 296 283 282 208 267 157 80 80 79 79 79 | 0017 | 423 | 221
205 | 49511 | 53517 | 017 018 | 225 82 126 | 1ea 82 0.3 89 0.090 98 ) 08 0.1 173 295 280 280 295 265 155 79 80 79 79 79 | 0017 | 419 | 225
300 | 50353 | 54430 | 017 018 | 227 82 65 | 185 82 0.2 89 0.090 98 % 08 0.0 172 203 278 278 202 263 153 79 80 79 79 79 | 0016 | 431 | 213
305 51.197 55.344 0.17 0.18 2.27 82 -1.74 1.85 82 0.3 89 0.090 98 98 0.7 -0.1 171 291 275 276 290 261 154 79 80 79 80 79 -0.017 4.31 215
310 52.040 56.258 0.17 0.18 2.27 82 -1.74 1.85 82 0.3 89 0.080 104 104 0.7 0.0 169 290 273 274 288 259 151 79 80 79 79 79 -0.016 4.09 2.27
315 52.884 57.173 0.17 0.18 227 82 -1.61 1.85 82 0.2 90 0.090 98 98 0.6 0.0 168 289 271 273 285 257 152 80 80 79 80 80 -0.015 4.16 2.04
320 53.727 58.075 0.17 0.18 228 82 -1.35 181 82 0.2 90 0.090 98 97 0.6 0.0 168 288 269 2711 283 256 152 80 81 80 80 80 -0.015 4.42 2.07
325 | sa572 | 58977 | o047 018 | 228 82 171 | 180 82 02 %0 0080 | 104 | 103 05 0.1 167 287 268 270 282 255 151 80 80 79 80 79 | 0015 | 441 | 21
330 | 55415 | 59878 | o047 018 | 228 82 169 | 181 82 03 %0 0.090 98 o7 04 0.1 166 286 267 268 281 254 151 80 80 80 80 79 | 0015 | 447 [218
335 | 56250 | 60.780 | 047 018 | 227 82 a2 | 179 82 02 ) 0.090 98 o7 04 0.0 165 285 267 267 281 253 149 80 80 79 79 79 | 0015 | 458 | 219
340 | s7.102 |erest | o017 018 | 227 82 131 | 180 82 03 %0 0.090 98 97 04 0.0 164 284 267 265 280 252 146 80 80 79 79 79 | oou | 43 |23
345 | 57046 | 62582 | 047 018 | 226 82 153 | 181 82 04 % 0.080 104 | 108 03 0.0 162 283 266 263 280 251 143 80 80 79 79 79 | 0013 | 415 | 226
350 | 58789 | 63484 | 017 018 | 227 82 136 | 179 82 0.3 % 0.090 98 97 03 0.0 161 282 267 261 279 250 144 80 80 79 79 79 | 0013 | 441 | 237
355 | 59.632 | 64386 | 017 018 | 226 82 154 | 180 82 0.4 % 0.090 98 97 02 0.1 160 281 268 260 278 249 143 80 81 79 80 79 | 0013 | 468 | 244
360 | 60476 | 65.088 | 017 018 | 228 82 126 | 18l 82 0.3 o1 0.090 98 o7 01 0.1 160 281 270 260 278 250 143 81 81 80 80 79 | 0013 | 476 | 241
365 | 61320 | 66190 | 047 018 | 226 82 166 | 18l 82 02 o1 0080 | 104 | 103 01 0.0 159 280 272 260 277 250 142 81 81 80 79 79 | 0013 | 462 | 238

Control No. P-SSAR-0003
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Run 1 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules: __371, 372
Model: 4300 ACC Dilution Tunnel MW(dry): 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: ___ 370 min Dilution Tunnel MW(wet): —_28.78_ Ib/lb-mole Initial Tunnel Flow: scim Technician Signatur ﬁ«-_-l
Project No.: 0061WS067E.REV002 Recording Interval 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: . scfm
Test Date: 17-Jun-19 Dilution Tunnel Static: 500_"H20 Post-Test Leak Check (. 0000 _cim @ 6 inHg
Beginning Clock Time:  11:40 Background Sample Volume: _ 25.675 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cim @ 8 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moistur 5 Dry Basis %
Meter Box Y Factor: 1,009 (1) 09% (2 0998 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middle End _ Average 7 PL2 PL3 PLa PL5 PLG PL7 PLE Center
28.34 28.25 2830 0 Initial dP | 0.062 0.078 0.080 0.070 0.068 0.078 0.080 0.068 0.084 'H20
oMl Numbers: Temp: | 9 % 9% 9% 9% 9% 9% % % |
Veraw _ 1903 ftisec Vscent 20.27 fiisec Fp 0.939
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Sample Sample | Orifice | Meter1 | Meter1 [ Orifice Meter 2 " Dilution N
Draft | co,
Tiaep:;?n) Meterd | Meter2 | Rael | Raez | @M1 | Temp | vVacum | dH2 | MeStZ | vaouum Tfr:‘n“e“‘?:'n Tumel [P0 Rte |Pro Ratef Scale g‘:ggg Firebox Top| e | FIO00X | Fiopy ot ng:’h‘:x A8 Stove | CAtaSt | stack | Fitert | PV | Fiter2 | O | Ambient o) | (o o
o) | o) | @m | ©@m |HO) [ A | CHd | (HO) (Hg) Center dP Rl

370 62.163 67.093 0.17 0.18 227 82 -1.65 1.80 82 0.2 90 0.090 98 97 -0.1 159 280 273 260 277 250 141 1 81 80 80 79 -0.013 45 247
AvgiTot | 62163 | 67.008 | 047 018 | 226 2 [ s 5 % 0.087 100 W ] s e 80 70 80 | oo [

Control No. P-SSAR-0003

Page 5 of 8

Run 1 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#: 1
Date: 6/17/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D773 127.9 121.9 6.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 6.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D774 128.6 122.4 6.2
C. Rear filter catch Filter D775 121.8 121.8 0.0
D. Probe catch* Probe 11 114186.5 | 114185.8 0.7
E. Filter seals catch* Seals R811 3573.1 3573.1 0.0
Sub-Total | Total Particulate, mg: | 6.9 |
Train 1 Aggregate| Total Particulate, mg: | 12.9 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D776 133.1 121.3 11.8
B. Rear filter catch Filter D777 123.3 122.3 1.0
C. Probe catch* Probe 12 114284.0 | 114283.2 0.8
D. Filter seals catch* Seals R812 4058.7 4058.0 0.7
| Total Particulate, mg: | 14.3 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D768 120.5 120.5 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:m -

Control No. P-SSAR-0003

Run 1 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

1

06/17/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

0.88 kg/hr dry

95 degrees Fahrenheit
19.32 feet/second
12023.4 dscf/hour

0.087 inches H20
370 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

25.675 cubic feet
80 degrees Fahrenheit

62.163 cubic feet
82 degrees Fahrenheit

67.093 cubic feet
81 degrees Fahrenheit

10.014 cubic feet
82 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 23.705 dscf 58.140 dscf 61.936 dscf 9.367 dscf

Iotal Particulates - mj, 0 mg 12.9 mg 14.3 mg 6 mg
Particulate Concentration (dry-stanaard) - C,/Cg 0.000000 grams/dscf 0.00022 grams/dscf 0.00023 grams/dscf 0.00064 grams/dscf
I otal Particulate Emissions - et 0.00 grams 16.45 grams 17.12 grams 7.70 grams
Particulate Emission Rate 0.00 grams/hour 2.67 grams/hour 2.78 grams/hour 7.70 grams/hour
Emissions Factor 3.01 g/kg 3.14 g/kg 3.10 g/kg
Difference from Average Total Particulate Emissions 0.33 grams 0.33 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

16.78 grams

2.72 grams/hour
3.08 grams/kg

7.70 grams

7.70 grams/hour
3.10 grams/kg

1.26 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Filter Temps <90 °F OK
OK
Dryer Exit Temp < 80F NOT ACCEPTABLE
Leakage Rate OK
OK
OK
Pro-Rate Variation OK
Stove Surface AT NOT ACCEPTABLE

Technician Signature: M -

Run 1 Low Burn



VERSION:

Wood Heater Efficiency Results - CSA B415.1
Manufacturer: Hearth & Home Technician Signature: 2 2.., _//”//D -

Model: 4300 ACC
Date: 06/17/19

Run: 1
Control #: 1 1WS067E.REV002
Test Duration: 370

Output Category: 1]

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 70.9% 76.6%
Combustion Efficiency 91.2% 91.2%
Heat Transfer Efficiency 78% 84.0%

Output Rate (kJ/h) 12,443 11,803 (Btu/h)

Burn Rate (kg/h) 0.89 1.95 (Ib/h)

Input (kJ/h) 17,546 16,644 (Btu/h)

Test Load Weight (dry kg) 5.46 12.04 | drylb |

MC wet (%)| 16.98029666

MC dry (%) 20.45

Particulate (g ) 16.78

CO (g) 676
Test Duration (h) 6.17
Emissions| Particulate CO
g/MJ Output 0.22 8.81
g/kg Dry Fuel 3.07 123.83
g/h 2.72 109.68
Ib/MM Btu Output 0.51 20.49
Air/Fuel Ratio (A/F)| 12.00]
2.2 12/14/2009


012
Signature


OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 2 Technician Signature: X3, é/? -
Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 155
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib):  13.8
Test Date: 6/18/19
Beginning Clock Time: 9:33 25.8 23.2
uel Moisture Readings (% DB): 22.8 22.5
20.2 22.3
21.1 20.5
215
Coal Bed 3.0 3.8 Avg Preburn Moisture (% DB): 22.21
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?nCﬁZDOr?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 15.3 -0.064 575 442 709 513 546 557 428 78
5 13.8 -0.085 661 468 652 526 555 572.4 716 78
10 12.1 -0.087 768 475 584 524 542 578.6 746 78
15 10.4 -0.086 808 473 548 526 532 577.4 745 79
20 8.7 -0.086 818 470 525 535 527 575 734 80
25 7.2 -0.084 812 467 513 546 530 573.6 722 79
30 5.8 -0.084 808 466 510 561 538 576.6 708 80
35 4.6 -0.082 819 467 517 576 552 586.2 695 80
40 3.9 -0.074 746 469 546 594 567 584.4 585 80
45 3.6 -0.066 627 473 582 605 580 573.4 492 81
50 3.4 -0.06 533 477 610 604 590 562.8 443 80
55 3.4 -0.056 459 482 618 595 594 549.6 413 80
60 3.1 -0.052 398 488 607 583 591 533.4 373 80

Control No. P-SSAR-0003

Run 2 High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/18/2019
Run No.: 2
Firebox 2.28 W-(l;(i)g:i]dt l(:I;reJ/ 12.4
3y. : :
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 15 (Ib/it3, Dry Basis): 30.14
2x4 Crib Loading Density
) ) OK
Weight (b):| &2 (Ib/f€, Wet Basis):| ©°8
4x4 Crib
. 0
Weight (Ib): 8.8 2x4 Percentage:| 41% OK
Coal Bed Range (20-25%): 3 - 3.75
Test Fuel . . . . Dry Weight
. Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 45 4"x 4" 23.8 23.8 23.2 3.64
2 3.6 4"x 4" 25.3 26.1 21.7 2.89
3 2 2"x 4" 22.7 23.1 22.6 1.63
4 1.4 2"x 4" 22.8 24.5 24.8 1.13
5 15 2"x 4" 20.9 21.7 20.9 1.24
Spacer Readings (Dry Basis %)
7.2 9.0
9.4 8.9
7.6 7.0
6.8 7.4
6.4 9.1
7.4
7.2
7.3
7.1
8.8
8.0
9.0
7.4

Technician Signature: ﬁ Jé/p,

Control No. P-SSAR-0003 Run 2 High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home _ PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry). 29.00_Ib/lb-mole Avg. Tunnel Velocity: ftisec i i L.. é :,; Z
Tracking No.: 2375 Total Sampling Time: 135 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: scfm Technician Signature:
Project No.: _0061WS067E.REV002 Recording Interval 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: 3 |scim
Test Dat Dilution Tunnel Static: 930_"H20 Post-Test Leak Check (. 0.000 _cfm @ 5 in. Hg
Beginning Clock Time: Background Sample Volume: __10.414 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 5 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 9 DryBasis%
Meter Box Y Factor: ___1.009 (1) 0.99 &) 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PLS PL6 PL7 L8 Center
- ss20 2831 0 Initial dP | 0200 | 0.122 | 0.122 0.104 0.102 0122 0.124 0.100 0128 |0
oM Numbers Temp: | 120 19 118 117 117 117 117 17 120 |op
Vsay 2381 fiisec Vscent 2557 fiisec Fo 0.931
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice
st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | 0
0 0000 o000 |} ] 216 78 -0.99 1.52 77 0.4 112 0130 |77 ] 150 | ] 3 489 603 580 590 531 371 79 53 78 59 80 0055 | 439 [ 054
5 0779 | 0.835 016 0.17 214 78 -1.28 171 77 03 136 0.130 % % 13.3 17 441 488 559 559 574 524 651 80 61 79 60 80 | -0084 | 1289 [ 0.31
10 1597 | 1701 016 0.17 213 78 -1.56 167 77 03 147 0.120 105 104 11.9 14 655 484 508 533 554 548 726 79 62 78 61 g0 | -0.080 16 | 0.96
15 2411 | 2563 016 0.17 214 79 172 1.70 77 03 153 0.120 105 104 105 14 761 475 487 527 540 558 747 79 63 79 62 81 | -0000 | 1745 | 116
20 3225 | 3426 0.16 0.17 215 79 -1.41 1.70 77 0.1 154 0.120 105 105 9.0 15 804 464 487 533 535 565 739 80 63 80 62 82 | -0000 | 1771 [ 085
25 4.040 | 4.296 0.16 0.17 215 79 -18 1.69 78 0 153 0.120 105 105 78 12 816 453 502 551 536 572 723 81 64 81 64 82 | -0089 | 1745 | 074
30 4.855 | 5.170 0.16 0.17 213 79 157 173 78 01 152 0.120 105 106 6.7 11 811 444 520 571 543 578 701 82 65 82 65 82 | -008s | 17.03 [ 0.74
35 5668 | 6.043 0.16 0.17 211 79 -1.91 1.72 78 01 147 0.120 104 105 5.7 766 436 531 589 555 575 656 82 66 83 66 82 | -0084 | 1565 | 04
40 6.483 | 6.916 0.6 0.17 214 80 -1.56 171 78 0.1 141 0.120 104 104 5.0 0.7 712 432 542 599 567 570 603 82 67 83 67 s2 | -0078 14 | 022
45 7.297 | 7.788 0.16 0.17 214 80 -1.61 1.72 78 0.1 136 0.120 103 104 42 0.8 654 429 556 604 579 564 562 82 68 83 67 81 | -0075 | 1217 | 01
50 8.111 | 8.661 0.16 0.17 213 80 -1.42 171 78 0.1 130 0.130 99 99 37 05 600 428 571 604 583 558 516 82 68 83 68 82 | -0071 | 1081 [ 011
55 8927 | 9534 0.16 0.17 214 80 -1.39 172 78 0 126 0.130 99 99 2.9 0.8 553 428 586 601 501 552 484 82 69 82 68 82 | -0067 | 947 | 016
60 9.742 | 10.409 0.16 0.18 215 80 -1.41 171 79 0 123 0.130 98 99 256 03 514 428 600 595 501 546 468 81 69 82 68 81 | -00e6 | 878 [ 0.24
65 10558 | 11.285 016 0.18 213 80 -1.41 172 79 0.1 122 0.130 98 99 22 0.4 489 429 612 588 583 541 465 81 69 81 68 81 | -00e5 | 842 [ 025
70 11.382 | 12.160 016 0.18 225 80 163 172 79 0.1 120 0.130 99 99 1.9 03 474 431 621 581 584 538 454 81 69 81 68 81 | -0064 | 846 [ 021
75 12.209 | 13.035 017 0.18 215 81 -1.56 172 79 0.1 119 0.130 99 99 16 03 456 432 631 575 582 535 441 83 69 80 67 81 | -0062 | 7.99 [ 028
80 13.029 | 13.911 016 0.18 215 81 121 172 79 0 117 0.130 98 98 15 0.1 439 434 638 570 578 532 425 83 68 80 67 81 | -0060 | 7.69 [ 0.28
85 13851 | 14.788 0.16 0.18 2.17 81 121 1.72 79 0 115 0.130 %8 98 1.4 0.1 416 435 643 566 575 527 406 84 68 80 67 81 | -00s8 | 7.35 | 029
90 14672 | 15.665 0.16 0.18 214 81 -1.61 172 79 01 114 0.130 98 98 1.2 02 394 436 641 561 570 520 396 84 68 80 67 81 | -0057 | 669 | 036
95 15494 [ 16,542 0.16 0.18 217 81 -1.25 173 79 01 113 0.130 98 98 1.0 02 379 438 635 554 565 514 389 84 68 79 67 81 | -0056 | 6.44 [ 038
100 | 16315 | 17.419 0.16 0.18 215 81 118 1.73 79 01 112 0.130 98 98 0.9 0.1 365 439 628 549 557 508 381 84 68 79 67 81 | -0055 | 634 [ 041
105 | 17136 | 18.296 0.16 0.18 215 81 -1.62 173 79 0.1 111 0.130 98 98 08 0.1 354 440 616 546 550 501 375 84 68 79 67 81 | -0054 | 615 | 048
110 | 17958 | 19173 0.16 0.18 216 81 -1.42 1.72 80 0.1 110 0.130 98 98 0.7 0.1 346 440 604 540 542 494 367 84 68 79 67 81 | -0083 | 592 | 059
115 | 18779 | 20051 016 0.18 216 81 151 1.73 80 0 110 0.130 98 98 05 02 337 440 586 532 534 486 362 84 68 79 67 81 | 0083 | 553 [ o073
120 | 19601 | 20920 0.16 0.18 217 81 -1.62 172 80 0 109 0.130 98 98 03 02 329 438 568 523 525 477 358 83 68 78 67 81 | -0052 | 541 | 08
125 | 20423 | 21807 0.16 0.18 214 81 -1.23 172 80 0 108 0.130 98 98 0.2 0.1 320 436 555 514 517 468 349 83 68 78 67 81 | 0051 | 531 [ 075
130 | 21244 | 22686 016 0.18 217 81 118 173 80 0 108 0.130 98 98 0.1 0.1 313 434 544 507 509 461 343 83 68 80 67 81 | -00s0 | 524 | 069
135 | 22067 | 23564 016 0.18 217 81 118 1.74 80 0.1 108 0.130 98 98 0.0 0.1 306 431 532 502 501 454 337 83 68 81 67 81 | 0049 | 501 [ 073
Avg/Tot | 22.067 | 23.564 0.16 0.17 2.15 80 . 1.71 79 . 125 0.127 100 100 . . . ' . ' . 76.4 . ' 66 80 66 81 -0.067 . .
Control No. P-SSAR-0003 Page 3 0f 6

Run 2 High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#:. 2
Date: 6/18/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D778 125.8 122.7 3.1
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 3.1 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D779 121.4 121.0 0.4
C. Rear filter catch Filter D780 120.6 121.2 -0.6
D. Probe catch* Probe 17 114561.3 | 114561.4 0.0
E. Filter seals catch* Seals R813 3357.0 3355.7 1.3
Sub-Total | Total Particulate, mg: | 1.1 |
Train 1 Aggregate| Total Particulate, mg: | 4.2 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D781 126.2 122.8 3.4
B. Rear filter catch Filter D782 122.3 122.3 0.0
C. Probe catch* Probe 20 114253.3 | 114253.1 0.2
D. Filter seals catch* Seals R814 3556.1 3555.8 0.3
| Total Particulate, mg: | 3.9 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D772 120.9 120.9 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0003

Run 2 High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

2

06/18/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

2.50 kg/hr dry

125 degrees Fahrenheit
23.84 feet/second
14060.1 dscf/hour

0.127 inches H20
135 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

I otal Particulates - m,

Particulate Concentration (dry-standard) - C,/Cs
I otal Particulate EmIssIons - £

Particulate Emission Rate

Emissions Factor

Difference from Average Total Particulate Emissions

10.414 cubic feet
81 degrees Fahrenheit
9.590 dscf

0 mg
0.000000 grams/dscf
0.00 grams

0.00 grams/hour

22.067 cubic feet
80 degrees Fahrenheit
20.700 dscf

4.2 mg
0.00020 grams/dscf
6.42 grams
2.85 grams/hour

1.14 g/kg

0.39 grams

23.564 cubic feet
79 degrees Fahrenheit
21.854 dscf

3.9 mg
0.00018 grams/dscf
5.65 grams
2.51 grams/hour

1.00 g/kg

0.39 grams

9.742 cubic feet
80 degrees Fahrenheit
9.138 dscf

3.1 mg
0.00034 grams/dscf
4.77 grams
4.77 grams/hour

1.04 g/kg

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

QUALITY CHECKS

Complete Test Run Filter Temps < 90 °F OK

Total Particulate Emissions - Er 6.03 grams Filter Face Velocity (47 mm) OK

Particulate Emission Rate 2.68 grams/hour Dryer Exit Temp < 80F OK

Emissions Factor 1.07 grams/kg Leakage Rate OK
Ambient Temp (55-90°F) OK

First Hour Emissions Negative Probe Weight Eval. NOT ACCEPTABLE

Total Particulate Emissions - Ex 4.77 grams Pro-Rate Variation oK

Particulate Emission Rate 4.77 grams/hour Stove Surface AT OK

Emissions Factor 1.04 grams/kg

7.5% of Average Total Particulate Emissions 0.45 grams

Technician Signaturem

Control No. P-SSAR-0003 Run 2 High Burn



VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Hearth & Home

Model:
Date:
Run:

Control #: 1 1WS067E.REV002

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

4300 ACC
06/18/19
2

135
\%

Technician Signature:m

HHV Basis LHV Basis
Overall Efficiency 70.2% 75.8%
Combustion Efficiency 97.7% 97.7%
Heat Transfer Efficiency 72% 77.6%
Output Rate (kJ/h) 34,125 32,371 (Btu/h)
Burn Rate (kg/h) 2.46 5.41 (Ib/h)
Input (kJd/h) 48,640 46,140 (Btu/h)
Test Load Weight (dry kg) 5.52 12.18 | drylb |
MC wet (%)| 18.82677634
MC dry (%) 23.19
Particulate (g ) 6.03
CO (9) 184
Test Duration (h) 2.25
Emissions| Particulate CO
g/MJ Output 0.03 2.40
g/kg Dry Fuel 0.49 33.35
g/h 2.68 81.88
Ib/MM Btu Output 0.08 5.58
Air/Fuel Ratio (A/F)] 10.55|

2.2

12/14/2009



OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780
Run: 3 | Technician Signature:m

Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.6
Test Date: 6/18/19
Beginning Clock Time: 19.8
uel Moisture Readings (% DB): 2252
Coal Bed 29 3.6 Avg Preburn Moisture (% DB):  21.67
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 7.5 -0.082 908 484 632 581 580 637 737 83
5 6.2 -0.073 823 479 635 606 592 627 591 84
10 5.5 -0.067 732 475 603 610 591 602.2 523 83
15 5.1 -0.061 623 470 578 607 581 571.8 445 83
20 4.7 -0.057 545 464 559 601 569 547.6 422 83
25 4.4 -0.055 505 457 542 592 556 530.4 408 84
30 4.2 -0.051 472 451 529 582 543 515.4 378 84
35 4.0 -0.046 424 446 518 571 532 498.2 351 84
40 4.0 -0.041 373 442 507 558 521 480.2 312 84
45 3.9 -0.038 337 439 495 545 508 464.8 300 83
50 3.8 -0.038 313 436 485 533 497 452.8 291 83
55 3.7 -0.036 297 433 479 521 487 443.4 283 82
60 3.6 -0.034 276 430 470 513 480 433.8 266 83

Control No. P-SSAR-0003 Run 3 Med-High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/18/2019
Run No.: 3
Firebox 2.28 WZ?SEL l(:I;reJ/ 11.9
3y. : :
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
: . OK
Length (in): o (bite, Dry Basisy:| 2%
2x4 Crib Loading Density
. ) OK
Weight (b):| &2 (Ib/f€, Wet Basis):| &2
4x4 Crib
. 0
Weight (Ib): 8.1 2x4 Percentage:| 44% OK
Coal Bed Range (20-25%): 2.88 - 3.6
Test Fuel . . . . Dry Weight
i Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 4 4"x 4" 19.2 24.4 22.5 3.28
2 3.5 4"x 4" 24.5 19.0 23.8 2.86
3 1.6 2"x 4" 24.2 215 24.7 1.30
4 1.9 2"x 4" 24.2 22.4 26.6 1.53
5 1.7 2"x 4" 20.9 215 19.7 1.41
Spacer Readings (Dry Basis %)
7.4 7.3
9.3 9.1
7.8 7.6
9.1 7.4
7.3 7.1
7.6
7.2
9.2
8.2
9.2
8.4
7.8
7.3

Technician Signature: m

Control No. P-SSAR-0003 Run 3 Med-High Burn




OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: 190 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: [ 2395 | Technician Signatur M ;
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow:
Test Dat Dilution Tunnel Static: 950_"H20 Post-Test Leak Check (. 8 in. Hg
Beginning Clock Time: Background Sample Volume: __10.414 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 7 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 1 DryBasis%
Meter Box Y Factor: ___1.009 (1) 0.99 &) 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
- 821 2824 0 Initial dP | 0.096 | 0.120 | 0.124 0.102 0.106 0124 0.122 0.102 0129 |0
oM Numbers Temp: | 108 107 107 107 107 107 107 107 108 o
Vsay __ 23.85 fiisec Vscent 25.43 fiisec Fo 0.938
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice
st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 0000 |0000 k] 193 82 -1.64 159 81 0.6 103 00 | 7 ] 144 | 265 427 457 499 472 424 260 82 63 81 61 83 0036 | 365 | 08
5 0810 | 0.881 016 0.18 2.20 82 173 183 81 0.4 123 0.130 98 99 139 |-0545348) 302 422 421 476 456 415 521 83 67 83 65 83 | 0072 | 731 [ o051
10 1641 | 1775 017 0.18 221 82 176 178 81 04 128 0.130 100 101 129 |-7572037 401 416 386 452 436 436 556 84 68 85 67 83 | 0073 | 1232 [ 021
15 2477 | 2670 0.17 0.18 226 82 141 182 81 05 132 0.130 101 101 118 | 555144 583 408 367 440 425 446 571 85 69 85 68 83 | -0075 | 136 [ 018
20 3313 | 3565 017 0.18 223 82 -1.32 1.79 81 04 130 0.130 101 101 109 |-0958915| 618 399 360 438 422 447 532 85 70 84 69 83 | -0072 | 1315 [ o1
25 4153 | 4.458 0.17 0.18 226 82 -1.83 1.78 81 06 127 0.130 101 101 100 |-0.854553| 601 391 356 439 423 442 511 85 71 84 70 83 | -0069 | 1231 | 0.13
30 4995 | 5348 0.17 0.18 227 83 -1.82 1.78 82 06 126 0.130 101 100 9.2 -0.803 597 384 356 441 426 441 505 85 72 84 72 83 | -0070 | 1295 [ 011
35 5835 | 6.238 017 0.18 2.26 83 -1.58 1.78 82 04 126 0.130 101 100 84 |-0.783321| 581 377 358 445 430 438 494 85 72 84 72 83 | -0069 | 1244 | 0.13
40 6676 | 7.127 017 0.18 223 83 175 177 82 04 125 0.130 101 100 7.7 [-0.709983] 570 370 364 450 436 438 479 84 73 84 73 83 | -0067 | 1211 [ 0.07
45 7516 | 8015 017 0.18 224 83 -1.32 1.77 82 05 125 0.130 101 100 70 [-0.733603] 562 365 371 456 442 439 487 84 73 84 73 83 | -0067 | 1256 | 0.08
50 8.356 | 8.903 017 0.18 225 83 18 177 82 06 124 0.130 101 100 63 #REF! 566 359 381 462 448 443 487 84 74 84 74 83 | -0067 | 1277 | 013
55 9.195 | 9.791 0.17 0.18 223 83 178 175 82 04 124 0.130 101 100 5.6 #REF! 569 355 391 470 455 448 486 84 74 84 74 83 | -0067 | 129 [ 016
60 10035 | 10678 | 017 0.18 225 83 -1.67 184 82 05 124 0.130 101 99 49 |-0664028] 579 351 402 478 462 454 492 84 74 84 74 83 | -00e8 | 1296 [ 0.17
65 10878 | 11584 | 017 0.18 2.25 84 -1.36 183 82 0.4 123 0.130 101 101 43 |-0620183] 578 348 415 485 469 459 479 85 74 84 74 84 | -00e6 | 1245 | 0.15
70 11720 | 12.401 017 0.18 225 84 13 182 82 04 121 0.130 101 101 38 |-0.458309| 547 346 426 490 476 457 438 84 74 84 74 8a | -0062 | 1003 [ 015
75 12562 | 13.398 017 0.18 227 84 -1.45 184 83 04 118 0.130 101 101 35 |-0.380254] 503 344 438 490 481 451 408 83 74 83 74 83 | 0050 | 957 [ o021
80 13.406 | 14.306 017 0.18 226 84 -1.42 184 83 05 117 0.130 101 101 31 |-0.368758] 469 343 450 489 482 447 304 83 74 83 74 83 | -00s6 | 920 [ 017
85 14.249 | 15.214 017 0.18 2.27 84 -1.79 1.83 83 05 115 0.130 100 101 28 [-0.272603] 443 343 460 486 482 443 379 82 74 83 74 83 | -0055 | 846 | 034
%0 15.003 [ 16.123 017 0.18 225 84 -1.29 1.84 83 05 113 0.130 100 101 25 [-0.262371 419 343 469 480 480 438 372 82 74 83 74 83 | -0053 | 832 [ o042
95 15.936 [ 17.031 017 0.18 226 84 -1.63 1.84 83 05 113 0.130 100 101 23 [-0.268049| 405 343 480 474 477 436 363 82 74 83 74 84 | -0052 | 835 [ o032
100 | 16780 | 17.941 017 0.18 224 84 -1.32 1.84 83 05 112 0.130 100 101 20 [-0.243228] 389 344 494 471 476 435 347 82 74 82 74 83 | -0051 | 7.83 | 038
105 | 17623 | 18.850 017 0.18 227 84 -1.43 1.84 83 05 110 0.130 100 100 19 |-0169804| 372 346 507 467 477 434 336 82 74 82 74 83 | -0048 | 7.64 | 046
110 | 18467 | 19.760 017 0.18 225 84 -1.62 1.84 83 05 109 0.130 100 100 1.7 |-0157320| 356 348 519 462 479 433 321 81 74 82 74 83 | -0046 | 757 | 0.40
115 | 19311 | 20670 017 0.18 227 84 175 184 83 04 108 0.130 100 100 16 |-0138149| 339 350 529 458 480 431 314 81 74 82 74 83 | 0045 | 715 | 059
120 | 20155 | 21580 017 0.18 2.26 84 -1.29 1.85 83 05 107 0.130 100 100 14 |-0131488) 325 353 539 455 479 430 311 81 73 81 74 83 | -0044 | 7.05 | 068
125 | 20999 | 22491 017 0.18 227 84 -1.28 1.85 83 05 106 0.130 100 100 13 [-0118027) 309 355 543 452 477 427 296 81 73 81 74 83 | -0042 | 589 | 089
130 | 21844 | 23402 017 0.18 226 84 -1.29 1.85 83 05 105 0.130 100 100 13 |-0.066347| 296 358 535 449 472 422 282 81 73 81 73 83 | -004a0 | 59 1

135 | 22688 | 24311 017 0.18 227 84 -1.68 185 83 0.4 103 0.130 100 100 12 | -000201| 286 360 529 444 466 417 277 81 73 81 74 83 | -0030 6 | 104
140 | 23534 | 25222 017 0.18 225 84 1.37 185 83 04 103 0.130 100 100 10 [-0134032 278 361 527 433 459 413 276 81 74 81 74 83 | -0039 | 597 [ 113
145 | 24379 | 26133 017 0.18 227 84 167 185 83 04 103 0.130 100 100 09 [-0132572| 273 362 526 432 454 409 275 81 74 81 74 83 | 0038 | 592 [ 121
150 | 25225 | 27.042 017 0.18 227 84 -15 1.84 83 05 102 0.140 9% 9% 08 |-0.078772| 269 361 525 427 449 406 274 81 74 81 74 84 | -0038 | 594 | 125
155 | 26070 | 27.952 017 0.18 228 85 -1.63 1.85 83 05 101 0.130 99 100 07 [-0.143531] 265 361 523 422 445 403 273 81 74 81 74 83 | -0038 | 574 | 1.20
160 | 26917 | 28.863 017 0.18 227 85 157 1.84 84 04 100 0.130 99 100 06 [-0093951| 262 360 520 418 443 401 275 81 74 81 74 84 | -0038 | 59 | 12
165 | 27762 | 20774 | 017 0.18 227 85 178 1.85 84 04 101 0.130 99 100 05 | -0.08653| 260 359 515 413 442 398 270 81 74 81 75 84 | -0038 | 585 | 116
170 | 28609 | 30.686 017 0.18 228 85 177 1.86 84 04 101 0.130 99 100 04 [-0.120346] 258 358 512 409 441 396 271 81 74 81 75 83 | -0037 | 574 | 114
175 | 20455 | 31598 017 0.18 225 85 178 1.86 84 05 100 0.130 99 100 03 [-0.088522] 255 358 509 405 440 393 263 81 75 81 75 84 | -0036 | 520 | 119
180 | 30302 | 32512 017 0.18 227 85 178 1.86 84 04 99 0.130 99 100 02 [-0.087354] 250 357 505 402 438 390 260 81 75 80 75 83 | 0036 | 520 | 117

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
© Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry): 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: ___190__min Dilution Tunnel M (wet): —_28.78_Ib/lb-mole Initial Tunnel Flow: scim Technician Signatur
Project No.: 0061WS067E.REV002 Recording Interval 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow: g scfm
Test Dat Dilution Tunnel Static: 950_"H20 Post-Test Leak Check ( 0000 _cim @ 8 inHg
Beginning Clock Time: 15: Background Sample Volume: _ 10.414 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 7 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 1 DryBasis %
Meter Box Y Factor: __ 1009 (1) 09% (2 0998 (Amb)
Velocity Traverse Data
Barometric Pressure: ___ Begin Middle End _ Average v PL2 PL3 PLa PL5 PL6 PLT PLE Center
28.27 2821 2824 0 Initial dP [ 0.096 0.120 0.124 0.102 0.106 0.124 0.122 0.102 0.129 'H20
oM Numbers Temp: | 108 107 107 107 107 107 107 107 108 |
Veray __ 23.85 fsec Vscent 25.43 fiisec Fp 0.938
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Blapsed | vore1 | vons, | S2TPle | Sample | Office | meterl | Meterl | OWice | o | Meter2 | oo | DO o poe oo Rate| Scale | weight Firebox | Firebox Firebox | Avg. Stove | Catalyst Diyer Dryer oraft | co, | co
Tlmep(mln) Meter 1 | Meter2 | Rate 1 Rate2 | dH1 | Temp | vacuum | dH2 Tremp chy | Vacuim | | Tumnel N A Reading Char?ge Firebox Top| ot > Back | Firebox Left| "pET sgu P EXI{ Stack | Filter 1 Ex‘y‘ T | Fiter2 E;}'[ 5 | Ambient f o) 0/2 o)
@ | @) | em | em [cwO) | R | CHY | (H0) (o) Center dP 22| 0

185 31.149 33.424 0.17 0.18 2.27 85 -1.29 1.86 84 0.4 99 0.140 96 96 0.1 -0.103081 246 355 500 397 436 387 259 81 75 80 75 83 -0.035 5.16 1.08
190 31.996 34.337 0.17 0.18 2.26 85 -1.39 1.85 84 0.4 99 0.130 99 100 0.0 -0.064437 243 354 495 392 433 383 255 80 76 80 76 83 -0.035 5.21 1.07
AvgiTot | 3199 | 34337 | 047 018 | 225 ¥ [ = B g 0131 100 w i o g - 2 73 8 | 0052 [T

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#:. 3
Date: 6/18/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D785 122.7 121.7 1.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 1.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D786 121.5 121.1 0.4
C. Rear filter catch Filter D787 121.2 121.1 0.1
D. Probe catch* Probe 15 114341.5 | 114341.6 0.0
E. Filter seals catch* Seals R815 3391.7 3390.7 1.0
Sub-Total | Total Particulate, mg: | 15 |
Train 1 Aggregate| Total Particulate, mg: | 2.5 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D788 120.9 120.1 0.8
B. Rear filter catch Filter D784 121.2 121.2 0.0
C. Probe catch* Probe 16 114266.7 | 114266.3 0.4
D. Filter seals catch* Seals R816 3327.0 3326.2 0.8
| Total Particulate, mg: | 2.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D783 121.3 121.3 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

3

06/18/19

Burn Rate
Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

1.71 kg/hr dry
113 degrees Fahrenheit
24.10 feet/second
14486.5 dscf/hour

0.131 inches H20

Total Time of Test 190 minutes

AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 10.414 cubic feet 31.996 cubic feet 34.337 cubic feet 10.035 cubic feet
Average Gas Meter Temperature 83 degrees Fahrenheit 84 degrees Fahrenheit 83 degrees Fahrenheit 84 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 9.532 dscf 29.752 dscf 31.545 dscf 9.331 dscf
I otal Particulates - m, 0 mg 2.5 mg 2 mg 1 mg
Particulate Concentration (dry-stanaard) - C,/Cg 0.000000 grams/dscf 0.00008 grams/dscf 0.00006 grams/dscf 0.00011 grams/dscf
l'otal Particulate EmIssIions - kg 0.00 grams 3.85 grams 2.91 grams 1.55 grams
Particulate Emission Rate 0.00 grams/hour 1.22 grams/hour 0.92 grams/hour 1.55 grams/hour
Emissions Factor 0.71 g/kg 0.54 g/kg 0.44 glkg
Difference from Average Total Particulate Emissions 0.47 grams 0.47 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

3.38 grams

1.07 grams/hour
0.62 grams/kg

1.55 grams

1.55 grams/hour
0.44 grams/kg

0.25 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Temps <90 °F OK

Filter Face Velocity (47 mm) OK

Dryer Exit Temp < 80F OK

Leakage Rate OK

Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. NOT ACCEPTABLE

Pro-Rate Variation OK

Stove Surface AT OK

Technician Signature:MD -

Run 3 Med-High Burn



VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Hearth & Home

Model:
Date:
Run:

Control #: 1 1WS067E.REV002

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

4300 ACC
06/18/19
3

190
1]

Technician Signature: Z ), % D -

HHV Basis LHV Basis
Overall Efficiency 70.9% 76.6%
Combustion Efficiency 96.4% 96.4%
Heat Transfer Efficiency 74% 79.5%
Output Rate (kJ/h) 23,637 22,422 (Btu/h)
Burn Rate (kg/h) 1.68 3.71 (Ib/h)
Input (kJ/h) 33,336 31,623 (Btu/h)
Test Load Weight (dry kg) 5.33 11.74 | drylb |
MC wet (%)| 18.43836659
MC dry (%) 22.61
Particulate (g ) 3.38
CO (9) 280
Test Duration (h) 3.17
Emissions| Particulate CO
g/MJ Output 0.01 3.74
g/kg Dry Fuel 0.20 52.49
g/h 1.07 88.33
Ib/MM Btu Output 0.03 8.69
Air/Fuel Ratio (A/F)| 11.55)

2.2

12/14/2009



OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 4 | Technician Signature: K. Jé/j -
Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.3
Test Date: 6/19/19
Beginning Clock Time: 10:22 19.7
uel Moisture Readings (% DB): 221(')4
Coal Bed 29 3.6 Avg Preburn Moisture (% DB):  20.37
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 3.5 -0.075 890 459 653 598 591 638.2 596 78
5 3.2 -0.049 665 466 686 625 614 611.2 321 79
10 3.2 -0.04 518 473 660 617 614 576.4 266 79
15 6.9 -0.034 424 476 625 595 598 543.6 240 79
20 5.1 -0.04 369 479 596 570 578 518.4 255 79
25 4.8 -0.037 341 475 569 546 557 497.6 241 79
30 4.5 -0.042 341 467 543 524 535 482 272 80
35 4.2 -0.035 345 456 516 504 516 467.4 249 79
40 3.9 -0.036 331 446 492 485 498 450.4 244 79
45 3.6 -0.037 340 435 474 469 483 440.2 259 79
50 3.5 -0.034 340 426 456 456 471 429.8 242 79
55 3.4 -0.027 315 417 443 444 460 415.8 213 79
60 4.2 -0.024 283 409 429 433 448 400.4 196 78
65 3.3 -0.023 251 404 415 422 436 385.6 185 77

Control No. P-SSAR-0003 Run 4 Med-High Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/19/2019
Run No.: 4
Firebox 2.28 W-(I;(i)g:i]dt I(:I;re)l/ 12.3
3y. : :
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
: . OK
Length (in): 15 (Ib/it3, Dry Basis): 29.60
2x4 Crib Loading Density
. ) OK
weight (b):| b/, Wet Basis):| O >0
4x4 Crib
. 0
Weight (Ib): 7.5 2x4 Percentage:| 48% OK
Coal Bed Range (20-25%): 2.9 - 3.625
Test Fuel . . . . Dry Weight
i Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 3.3 4"x 4" 18.9 19.1 19.8 2.77
2 3.4 4"x 4" 24.4 19.8 19.7 2.80
3 1.7 2"x 4" 19.7 19.9 19.0 1.42
4 2 2"x 4" 19.8 19.2 18.8 1.68
5 2 2"x 4" 19.7 19.3 19.4 1.67
Spacer Readings (Dry Basis %)
8.1 7.0
6.8 8.1
8.3 7.8
6.7 7.1
7.2 8.3
8.0
7.3
8.2
6.5
6.1
7.2
6.1
8.6

Technician Signature: m

Control No. P-SSAR-0003 Run 4 Med-High Burn




OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: ___ 260 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: [ 2208 | Technician Signatur m
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow:
Test Dat Dilution Tunnel Static: 770_"H20 Post-Test Leak Check (. 8 inHg
Beginning Clock Time: Background Sample Volume: __19.524 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 8 inHg
Pitot Tube Cp: Average Test Piece Fuel Moistur 7 DryBasis%
Meter Box Y Factor: ___1.009 (1) 099% (2 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
2830 ss27 2829 0 Initial dP | 0.084 | 0.100 | 0.100 0.082 0.090 0.100 0.100 0.080 0105 |0
oM Numbers Temp: | 89 89 89 89 89 89 89 89 8 |
Veraw _ 2124 ftlsec Vscent 22.54 fiisec Fp 0.942
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice

st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 0000 |0o00 k] 227 79 -0.76 1.04 78 0.7 87 oo |7 ] s | 248 403 412 420 433 383 182 77 57 76 58 78 0025 | 332 | 114
5 0.808 | 0.891 016 0.18 2.20 80 1.32 177 78 0.4 115 0.110 97 100 139 |-0622645| 344 307 374 406 414 387 528 78 63 78 61 77 | 0070 | 968 | 020
10 1642 | 1792 017 0.18 222 80 -1.33 182 78 06 104 0.110 99 100 133 |-6772489 494 390 342 390 396 402 442 78 63 78 61 77 | -00e8 | 1002 | 05
15 2477 | 2.687 0.17 0.18 223 80 -1.66 181 78 04 108 0.100 104 105 125 | 535744 600 381 324 377 383 413 479 79 64 79 62 77 | 0072 | 1247 [ 034
20 3313 | 3577 017 0.18 2.29 80 151 1.79 78 05 109 0.110 100 99 117 |-0810513] 655 371 319 372 377 419 474 79 64 79 62 77 | 0072 | 1335 [ 027
25 4158 | 4.466 0.17 0.18 230 81 -1.38 1.79 78 04 104 0.110 100 99 109 |-0726337| 676 363 320 373 377 422 443 79 64 80 62 78 | -0088 | 128 [ o031
30 5003 | 5352 0.17 0.18 226 80 -1.48 1.78 78 06 103 0.110 100 98 102 |-0684138) 673 355 324 377 380 422 445 79 65 79 63 77 | -0069 | 1298 [ 0.32
35 5844 | 6.236 017 0.18 227 80 154 1.76 78 06 105 0.110 100 98 94 | -086711| 634 349 331 386 387 417 460 79 65 78 63 77| -0070 | 15.09 | 0.94
40 6.683 | 7.132 017 0.18 226 80 -1.24 1.80 78 06 106 0.100 105 105 86 |-0.784669| 618 343 330 394 393 416 448 79 65 79 63 77 | -00e8 | 1562 | 1.41
45 7521 | 8.028 017 0.18 224 80 -1.22 1.82 78 06 105 0.100 104 104 78 [-0.770259] 610 338 335 404 401 418 439 79 65 79 64 78 | -0067 | 1561 [ 0.99
50 8360 | 8.924 017 0.18 2.25 79 121 181 77 06 105 0.100 105 105 71 #REF! 606 334 341 415 410 421 430 79 66 79 64 78 | -00e6 | 1579 | 0.83
55 9.196 | 9.819 0.17 0.18 2.26 79 -1.28 181 77 05 104 0.100 104 104 6.4 #REF! 596 331 353 423 419 424 421 79 66 78 64 78 | 0067 | 1562 [ 072
60 10033 [ 10716 [ 017 0.18 226 79 172 181 77 05 103 0.100 104 105 57 |-0.600081| 592 328 364 431 428 429 420 79 66 78 64 78 | -00e6 | 1500 [ 1.21
65 10874 | 11612 | 017 0.18 224 79 -1.27 182 77 05 102 0.100 105 104 51 |-0.600928] 589 327 377 438 437 434 404 80 66 78 65 77 | -0064 | 1541 | 105
70 11712 | 12508 | 017 0.18 225 79 -1.65 1.80 77 05 101 0.100 104 104 45 |-0551243] 569 326 387 445 448 435 382 80 66 78 65 78 | -0061 | 1448 | 064
75 12547 | 13402 | 017 0.18 225 78 -1.23 181 77 04 98 0.100 104 104 41 [-0.375223] 536 325 398 453 456 434 351 79 66 77 65 77 | 0055 | 128 [ 043
80 13.382 | 14205 | 017 0.18 224 78 -1.48 1.80 77 05 9% 0.100 103 103 38 |-0.200107] 480 325 412 458 463 428 320 78 66 77 65 77 | -0052 | 1004 | 064
85 14216 [ 15189 [ 017 0.18 1.59 78 1.2 1.79 76 05 94 0.100 103 104 36 |-0.288462| 435 326 424 461 466 422 298 78 66 77 65 77 | -0047 | 1051 [ 050
%0 15064 | 16.081 [ 017 0.18 231 73 -15 1.81 76 06 92 0.110 100 98 33 [-0.241401] 397 327 431 461 467 417 283 78 66 77 65 77 | -0044 | 984 | 07
95 15903 [ 16974 [ 017 0.18 225 78 -1.28 1.79 76 05 91 0.110 99 98 31 [-0.193621 367 328 437 459 466 411 272 77 66 76 64 77 | 0042 | 942 [ o077
100 | 16730 | 17.866 | 017 0.18 225 78 -1.19 1.80 76 06 90 0.100 103 103 30 [-0.174429] 345 330 441 455 465 407 266 77 65 76 64 77 | -004a1 | 924 [ o092
105 | 17576 | 18758 | 017 0.18 224 77 -1.68 1.81 76 05 90 0.100 103 103 28 [-0.157984] 331 331 444 451 462 404 255 77 65 76 64 76 | -0030 | 912 [ o078
110 | 18414 | 19652 | 017 0.18 225 77 157 1.80 76 04 % 0.110 99 98 26 |-0.161804] 316 333 446 446 459 400 244 77 65 76 64 76 | -0036 | 7.80 | 108
115 | 10251 | 20549 | 017 0.18 227 77 157 1.82 76 05 % 0.110 99 99 25 [-0137813] 301 334 445 440 453 395 234 77 65 76 64 76 | 0035 | 728 [ 131
120 | 20000 | 21448 | 017 0.18 227 77 -1.58 182 76 06 89 0.110 99 99 24 |-0.069002| 287 334 442 432 446 388 226 77 65 76 64 76 | -0033 | 698 | 144
125 | 20020 | 22347 | 017 0.18 225 77 15 182 76 05 89 0.110 99 99 23 [-0119618] 275 335 437 423 439 382 224 77 65 76 63 76 | 0032 | 7.04 | 138
130 | 21768 | 23246 | 017 0.18 225 77 15 182 76 05 89 0.110 99 99 22 [-0.063082| 267 336 432 416 433 377 222 77 65 76 63 76 | -0032 | 706 | 139
135 | 22606 | 2445 [ 017 0.18 227 77 118 182 76 05 88 0.110 98 99 21 [-0137108] 260 336 426 409 427 372 221 77 65 76 63 76 | 0032 | 7.04 | 149
140 | 23444 | 25044 [ 017 0.18 225 77 1.33 183 76 04 88 0.110 98 99 20 [-0.074671] 255 337 422 402 423 368 220 77 64 76 63 76 | 0031 | 694 [ 157
145 | 24282 | 25043 [ 017 0.18 225 77 -1.66 182 76 06 88 0.100 103 104 19 | -000101| 249 338 418 307 419 364 214 77 64 76 63 76 | -0030 | 686 | 154
150 | 25120 | 26841 | 017 0.18 226 77 1.7 1.82 76 05 88 0.110 98 99 18 [-0.095702| 244 338 414 392 415 361 213 77 64 77 63 77 | -0030 | 708 | 145
155 | 25957 | 27739 | 017 0.18 227 77 -1.69 1.81 76 06 88 0.110 98 99 18 |-0.085643| 242 338 409 388 413 358 208 77 64 76 63 77 | 0020 | 704 [ 142
160 | 26795 | 28637 | 017 0.18 226 77 -1.25 1.82 76 06 88 0.100 103 103 17 |-0080472| 239 338 404 385 410 355 207 77 64 76 63 76 | -0028 | 68 | 163
165 | 27634 | 20536 | 017 0.18 225 77 -1.19 1.83 76 04 88 0.110 99 99 1.6 |-0.106035| 238 338 400 382 407 353 208 77 64 76 63 77 | 0028 | 722 [ 151
170 | 28472 | 30434 | 017 0.18 2.26 77 121 1.81 76 06 88 0.110 98 99 15 | -007506| 238 337 400 379 405 352 207 78 64 77 63 78 | -0027 | 746 | 133
175 | 20308 | 31320 | 047 0.18 225 77 -1.55 1.81 76 05 88 0.110 98 98 14 |-0.095654| 237 336 399 378 403 351 207 79 64 78 63 79 | 0028 | 722 [ 131
180 | 30145 | 32223 | 017 0.18 225 77 -1.48 1.80 76 04 88 0.110 98 98 13 |-0.080304| 236 336 397 376 402 349 206 79 64 78 63 79 | 0027 | 708 | 14

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: ___ 260 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: 8 |scfm Technician Signatur
Project No.: 0061WS067E.REV002 Recording Interval 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: scfm
Test Dat Dilution Tunnel Static: 770_"H20 Post-Test Leak Check (. X cfm @ 8 inHg
Beginning Clock Time: Background Sample Volume: __19.524 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 8 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 7 DryBasis%
Meter Box Y Factor: ___1.009 (1) 099% (2 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle End _ Average 77 PL2 PL3 PLa PL5 PL6 PL7 PL8 Center
28.30 28.27 2829 0 Initial dP | 0.084 0.100 0.100 0.082 0.090 0.100 0.100 0.080 0.105 'H20
oM Numbers Temp: | 89 89 89 89 89 89 89 89 8 |
Veraw _ 2124 ftlsec Vscent 2254 fiisec Fp 0.942
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Sample Sample | Orifice | Meter1 | Meter1 [ Orifice Meter 2 " Dilution N
Draft | co.
Tiaep:;?n) Meterd | Meter2 | Rael | Raez | @M1 | Temp | vVacum | dH2 | MeStZ | vaouum Tfr::‘“e‘ﬁ['n Tumel [P0 Rte |Pro Ratef Scale g‘:ggg Firebox Top| e | FIO00X | Fiopy ot ng’h‘:x A8 Stove | CAtaSt | stack | Fitert | PV | Fiter2 | O | Ambient o) | (o o
(i) (i) (cfm) (cfm) | (H0) | ¢F) (Hg) | (H0) ("Hg) Center dP 2 (%)

185 30.981 33.118 0.17 0.18 224 78 -1.19 1.80 76 0.5 88 0.100 103 103 12 -0.109137| 234 335 394 375 401 348 203 80 64 79 63 78 -0.027 6.47 1.59
190 31.817 34.011 0.17 0.18 225 78 -1.27 181 76 0.5 88 0.110 98 98 11 -0.085325 232 335 392 372 399 346 198 80 64 79 63 79 -0.026 6.39 152
195 32.654 34.906 0.17 0.18 2.26 78 -1.2 1.80 76 0.4 88 0.110 98 98 1.0 -0.05884 229 334 394 370 396 345 197 80 64 79 63 78 -0.026 6.27 157
200 | 33492 [ 35800 [ 017 0.18 2.24 78 -1.26 1.81 77 0.6 88 0110 98 98 10 [-0.005500] 224 333 301 368 303 342 193 80 64 80 63 78 | 0025 [ 545 | 181
205 | 34328 [ 36695 [ 017 0.18 225 78 -1.19 1.80 77 05 88 0110 98 98 09 | -00es20| 219 332 386 366 388 338 101 80 64 80 63 79 | 0024 [ 543 | 185
210 | 3565 [37500 | 017 0.18 2.25 78 142 1.81 77 05 88 0110 98 98 08 [-0072849] 216 330 379 363 382 334 190 80 64 80 63 79 | 0024 [ 53 195
215 | 36.003 | 38486 | 017 0.18 224 78 -1.67 1.81 77 04 87 0.110 98 98 07 [-009s118] 212 329 371 359 375 329 186 81 64 80 63 79 | -0024 | 527 | 194
220 | 36840 [39.381 [ 017 0.18 2.25 78 -1.28 1.79 77 05 87 0.110 98 98 06 [-0.081701] 209 327 364 356 369 325 186 81 64 80 63 79 | -0023 | 535 | 1.96
225 | 37676 | 40275 [ o017 0.18 225 79 -1.68 1.81 77 06 88 0.110 98 98 06 [-0.063014| 207 325 358 353 364 321 186 81 64 80 63 80 | -0023 | 542 | 198
230 | 38513 [41170 [ o017 0.18 225 79 -1.69 1.79 78 05 87 0.110 98 98 05 [-0.005817] 205 324 352 350 358 318 184 81 64 80 63 80 | -0023 | 500 | 207
235 39.349 42.065 0.17 0.18 224 79 -1.65 181 78 0.4 87 0.110 98 98 0.4 -0.056846 203 322 347 347 353 314 181 81 65 80 63 80 -0.023 4.78 2.08
240 40.187 42.960 0.17 0.18 223 80 -1.36 179 78 0.5 87 0.110 98 98 0.3 -0.086824 200 320 343 344 348 311 180 81 65 80 63 80 -0.023 5.17 1.84
245 41.025 43.855 0.17 0.18 224 80 -1.56 181 79 0.6 87 0.110 98 98 0.2 -0.095218 199 318 340 341 343 308 182 81 65 80 63 80 -0.023 5.23 1.83
250 41.863 44,752 0.17 0.18 226 81 -1.35 181 79 0.5 87 0.110 98 98 0.2 -0.054223| 197 316 338 338 339 306 180 81 65 81 63 80 -0.023 5.07 1.94
255 42703 45.649 0.17 0.18 225 81 -1.2 182 80 0.5 87 0.110 98 98 0.1 -0.078065 197 314 335 337 335 304 183 81 65 81 64 80 -0.023 4.93 203
260 43.543 46.547 0.17 0.18 224 82 -1.41 1.80 80 0.5 87 0.110 98 98 0.0 -0.09639 196 312 332 335 332 301 181 81 65 81 64 80 -0.023 4.83 192
Avg/Tot | 43543 | 46547 | 017 018 224 8 P 1 7 P % 0107 100 W V] e e 78 63 78 000

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#:. 4
Date: 6/19/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D790 123.8 121.3 2.5
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 2.5
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D791 1215 120.7 0.8
C. Rear filter catch Filter D792 121.0 120.6 0.4
D. Probe catch* Probe 13 114322.0 | 114321.5 0.5
E. Filter seals catch* Seals R784 4105.0 4104.3 0.7
Sub-Total | Total Particulate, mg: | 2.4
Train 1 Aggregate| Total Particulate, mg: | 4.9
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D793 124.4 121.8 2.6
B. Rear filter catch Filter D794 122.6 122.1 0.5
C. Probe catch* Probe 14 114548.4 | 114548.4 0.0
D. Filter seals catch* Seals R785 4077.4 4076.3 1.1
| Total Particulate, mg: | 4.2
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D789 121.8 121.8 0.0
| Total Particulate, mg: | 0.0

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m'—

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

4

06/19/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.29 kg/hr dry

93 degrees Fahrenheit
21.52 feet/second
13423.8 dscf/hour

0.107 inches H20
260 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

I otal Particulates - m,

Particulate Concentration (dry-standard) - C,/Cs
I otal Particulate EmIssIons - £

Particulate Emission Rate

Emissions Factor

Difference from Average Total Particulate Emissions

19.524 cubic feet
78 degrees Fahrenheit
18.079 dscf

0 mg
0.000000 grams/dscf
0.00 grams

0.00 grams/hour

43.543 cubic feet
78 degrees Fahrenheit
40.946 dscf

4.9 mg
0.00012 grams/dscf
6.96 grams
1.61 grams/hour

1.25 g/kg

0.66 grams

46.547 cubic feet
77 degrees Fahrenheit
43.276 dscf

4.2 mg
0.00010 grams/dscf
5.65 grams
1.30 grams/hour

1.01 g/kg

0.66 grams

10.033 cubic feet
78 degrees Fahrenheit
9.435 dscf

2.5 mg
0.00026 grams/dscf
3.56 grams
3.56 grams/hour

1.07 g/kg

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

6.30 grams

1.45 grams/hour
1.13 grams/kg

3.56 grams

3.56 grams/hour
1.07 grams/kg

0.47 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Filter Temps <90 °F OK
OK

Dryer Exit Temp < 80F OK
Leakage Rate OK

OK

OK

Pro-Rate Variation OK
Stove Surface AT OK

Technician Signature: m

Run 4 Med-High Burn



VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Hearth & Home

Model:
Date:
Run:

Control #: 1 1WS067E.REV002

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

4300 ACC
06/19/19
4

260
1]

Technician Signature: m -

HHV Basis LHV Basis
Overall Efficiency 73.0% 78.9%
Combustion Efficiency 93.7% 93.7%
Heat Transfer Efficiency 78% 84.2%
Output Rate (kJ/h) 18,331 17,389 (Btu/h)
Burn Rate (kg/h) 1.27 2.79 (Ib/h)
Input (kJ/h) 25,112 23,822 (Btu/h)
Test Load Weight (dry kg) 5.49 12.11 | drylb |
MC wet (%)| 16.50431394
MC dry (%) 19.77
Particulate (g ) 6.30
CO (9) 479
Test Duration (h) 4.33
Emissions| Particulate CO
g/MJ Output 0.02 6.03
g/kg Dry Fuel 0.26 87.25
g/h 1.45 110.60
Ib/MM Btu Output 0.04 14.02
Air/Fuel Ratio (A/F)] 10.69]

2.2

12/14/2009



OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 5 | Technician Signature: w -

Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.6
Test Date: 6/20/19
Beginning Clock Time: 7:57 23.6
uel Moisture Readings (% DB): 24.6
22.6
Coal Bed 29 3.7 Avg Preburn Moisture (% DB):  23.60
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 3.5 -0.063 777 492 648 619 600 627.2 443 71
5 3.2 -0.046 607 498 667 630 614 603.2 301 70
10 3.2 -0.04 486 500 641 614 608 569.8 261 70
15 5.8 -0.054 406 497 610 588 591 538.4 262 70
20 5.5 -0.042 367 492 576 563 572 514 262 70
25 5.2 -0.036 354 482 544 538 550 493.6 256 71
30 4.9 -0.039 342 470 514 512 526 472.8 256 71
35 4.6 -0.042 346 457 490 491 504 457.6 270 72
40 4.3 -0.044 373 445 466 473 484 448.2 288 73
45 3.9 -0.043 394 434 446 459 469 440.4 290 73
50 3.6 -0.043 402 424 432 447 459 432.8 283 74
55 3.4 -0.036 390 416 420 436 452 422.8 255 74
60 3.4 -0.029 333 411 410 423 447 404.8 209 74
65 3.4 -0.024 282 406 396 411 437 386.4 184 74

Control No. P-SSAR-0003 Run 5 Med-Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/20/2019
Run No.: 5
Firebox 2.28 Wz(i)g:ﬂlt I(:I;re3|/ 12.3
3y. - .
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
. . . . OK
Length (in):| > (b/fe, Dry Basis):| 2o71
2x4 Crib Loading Density
) ) OK
Weight (b):| &2 (Ib/f€, Wet Basis):| &4
4x4 Crib
. 0,
Weight (Ib): 8.4 2x4 Percentage:| 43% OK
Coal Bed Range (20-25%): 2.94 - 3.675
Test Fuel . . . . Dry Weight
. Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 4.2 4"x 4" 20.2 23.8 19.8 3.46
2 3.6 4"x 4" 23.8 22.2 21.2 2.94
3 1.5 2"x 4" 19.1 21.0 19.3 1.25
4 1.6 2"x 4" 22.1 22.6 18.9 1.32
5 1.7 2"x 4" 23.8 20.1 23.8 1.39
Spacer Readings (Dry Basis %)
8.1 7.3
7.4 8.0
7.2 7.7
6.7 6.4
7.9 7.6
6.8
6.8
6.5
7.5
8.0
7.9
7.4
7.3

Technician Signature: m -

Control No. P-SSAR-0003 Run 5 Med-Low Burn




OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: 285 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: 9 |scfm Technician Signatur
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: scfm
Test Date: 20 Dilution Tunnel Static: 780_"H20 Post-Test Leak Check (. cfm @ 9 in. Hg
Beginning Clock Time: Background Sample Volume: __21.757 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): cim @ 7 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur Dry Basis %
Meter Box Y Factor: ___1.009 (1) 0.99 &) 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
2824 821 2823 0 Initial dP | 0.088 | 0.106 | 0.106 0.090 0.086 0102 0.104 0.088 0104 |o
oM Numbers Temp: | 88 83 88 88 83 88 88 83 8 |
Vstay __ 21.66 fiisec Vscent 22.43 fiisec Fo 0.965
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice

Tiiﬂ:;?n) eter 1 | Meter 2 et | Ras | o Temp | Vaoum | a2 T Vacuum Tfr::‘“e‘ﬁ['n Tl |70 e |Pro Rate| scle g‘:ggg Firebox Top| e | FIO00X | Fiopy ot ng’h‘:x A Sove stack | Fiter1 | P | Fiter2 | DY | Ambient ("?Jac';) 0 | co
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 0000 |0o000 k] 228 69 -0.82 1.42 69 0.5 84 oo | 7 w1 | 279 405 394 410 435 385 183 73 56 73 57 74 002 | 311 | 115
5 0.820 | 0.876 016 0.18 227 70 151 182 69 06 113 0.100 104 104 13.7 1.0 342 399 364 394 417 383 526 74 63 75 62 73 | 0069 | 975 | 033
10 1649 | 1767 017 0.18 221 70 127 183 70 06 99 0.100 104 104 136 5.0 469 301 346 380 399 397 409 75 63 75 62 74 | -0064 | 1036 [ 0.40
15 2477 | 2.657 017 0.18 224 71 -1.47 179 70 05 104 0.100 104 104 12.9 4.2 584 382 331 370 386 411 448 75 64 76 63 74 | 0067 | 129 [ 034
20 3307 | 3539 017 0.18 224 72 171 177 71 05 103 0.100 104 103 12.3 06 631 373 321 365 377 413 436 76 64 77 63 74 | 0064 | 1165 [ 0.23
25 4136 | 4.419 017 0.18 2.22 72 -1.65 1.76 71 04 101 0.100 103 103 117 06 634 365 314 363 372 410 406 77 65 77 64 74 | -0083 | 1104 [ 031
30 4964 | 5298 017 0.18 222 73 -1.47 175 72 04 102 0.100 103 103 111 06 632 357 309 362 367 405 404 77 65 77 64 75 | -0063 | 1117 [ 026
35 5792 | 6.196 017 0.18 224 74 -1.44 1.84 72 05 102 0.100 103 105 105 0.6 618 350 306 361 364 400 407 77 66 78 65 75 | -0063 | 1134 [ 019
40 6.634 | 7.096 017 0.18 228 74 -1.47 1.84 73 05 102 0.100 105 105 9.8 0.7 576 343 305 364 365 391 400 78 66 78 66 76 | -0062 | 1262 [ 0.20
45 7478 | 7.995 017 0.18 2.28 75 13 1.84 73 05 101 0.100 105 105 9.2 0.6 542 338 299 365 370 383 377 78 67 78 66 76 | -0059 | 1163 | 04
50 8320 | 8.896 017 0.18 2.30 75 154 1.83 74 04 100 0.100 104 105 8.7 05 515 333 297 367 375 377 368 78 67 78 67 76 | 0086 | 1174 [ 0.30
55 9.165 | 9.796 017 0.18 2.30 76 -1.68 184 74 04 100 0.100 105 104 8.2 05 495 328 298 371 380 374 363 78 68 78 67 76 | 0057 | 1175 | 0.34
60 10.008 | 10.697 017 0.18 229 76 175 184 75 0.4 99 0.100 104 104 76 06 487 324 301 376 385 375 364 78 68 78 68 77 | 0086 | 1221 [ 0.32
65 10.855 | 11.598 017 0.18 229 77 151 183 75 05 100 0.100 105 104 7.1 05 492 321 305 382 390 378 367 80 69 78 68 76 | -0057 | 13.06 | 0.33
70 11699 | 12.498 017 0.18 229 77 15 183 76 0.4 101 0.110 99 99 65 06 511 319 312 389 396 385 381 80 69 79 68 77 | -0060 | 13.04 [ 0.40
75 12544 | 13.399 017 0.18 229 78 -1.49 183 76 05 101 0.100 104 104 5.9 06 529 317 317 397 403 393 388 79 70 79 69 77 | -00s9 | 1395 | 0.36
80 13.388 | 14.299 017 0.18 228 78 175 182 76 05 101 0.110 99 99 53 06 533 316 323 404 409 307 380 79 70 79 69 77 | 0059 | 1339 | 03
85 14.233 | 15.200 017 0.18 230 79 137 183 77 03 100 0.110 99 99 4.8 05 519 316 329 409 416 308 366 79 70 79 69 78 | -0055 | 1263 [ 052
90 15.078 [ 16.101 017 0.18 228 79 -1.43 1.83 77 03 99 0.110 99 99 44 0.4 499 316 337 413 423 398 346 79 70 79 69 78 | -0053 | 1215 | 068
95 15.925 [ 17.003 017 0.18 230 79 157 1.82 77 03 98 0.100 104 104 4.0 0.4 468 317 343 414 430 394 321 79 71 79 70 78 | -0050 | 1103 [ 061
100 | 16771 | 17.905 017 0.18 228 80 -1.26 1.81 78 04 9% 0.110 99 99 37 02 431 317 350 414 436 390 208 79 71 79 70 77 | -0046 | 9.98 [ 067
105 | 17618 | 18.807 017 0.18 228 80 13 1.82 78 03 95 0.110 99 99 35 03 400 318 356 411 439 385 282 79 71 79 70 77 | 0044 | 922 [ 082
110 | 18465 | 19.708 017 0.18 229 80 -1.29 1.83 78 04 93 0.110 99 98 33 0.2 371 319 361 406 442 380 271 79 71 78 70 77 | 0041 | 843 | 128
115 | 19312 | 20611 017 0.18 227 80 131 182 78 04 92 0.110 98 98 3.0 03 347 320 364 401 442 375 262 78 71 78 70 77 | 0040 | 831 | 135
120 | 20159 | 21512 017 0.18 2.30 80 17 181 78 03 o1 0.100 103 103 2.8 02 328 321 367 394 442 370 254 78 71 78 70 77 | 0037 | 824 | 123
125 | 21008 | 22416 017 0.18 2.30 81 13 182 79 05 o1 0.100 103 103 26 02 311 323 370 389 443 367 244 78 71 78 70 77 | 0036 | 804 | 118
130 | 2185 | 23320 017 0.18 229 81 173 183 79 03 %0 0.110 98 98 25 0.1 297 326 373 383 444 365 234 78 71 78 70 77 | 0034 | 747 [ 122
135 | 22704 | 24224 017 0.18 2.30 81 134 184 79 05 %0 0.110 98 98 23 0.2 283 328 373 378 444 361 226 78 71 78 70 78 | 0032 | 703 [ 131
140 | 23554 | 25.120 017 0.18 230 81 165 182 79 03 %0 0.110 98 98 22 0.1 272 329 373 372 443 358 219 78 71 77 70 78 | 0031 | 684 [ 134
145 | 24402 | 26.033 017 0.18 228 81 176 182 79 03 89 0.110 98 98 2.1 0.1 262 331 372 366 441 354 213 78 71 77 70 78 | 0030 | 646 [ 137
150 | 25250 | 26.937 017 0.18 229 81 132 183 79 03 89 0.110 98 98 2.0 0.1 253 333 370 360 439 351 209 78 71 78 70 78 | 0028 | 635 | 146
155 | 26100 | 27.844 017 0.18 230 82 -1.49 1.83 80 05 89 0.110 98 98 1.9 0.1 245 334 368 355 436 348 204 78 71 78 70 78 | -0028 | 614 [ 152
160 | 26950 | 28.749 017 0.18 229 82 -1.58 1.84 80 04 89 0.110 98 98 18 0.1 238 335 366 351 433 345 202 78 71 78 70 78 | -0028 | 61 | 146
165 | 27800 | 20654 | 017 0.18 229 82 -1.47 1.84 80 03 89 0.110 98 98 18 0.0 232 336 365 346 429 342 200 78 71 78 70 79 | 0027 | 614 [ 141
170 | 28649 | 30559 017 0.18 229 82 -1.67 184 80 04 89 0.110 98 98 17 0.1 227 336 364 341 426 339 197 78 71 78 70 78 | -0026 | 626 | 14
175 | 20500 | 31.465 017 0.18 231 82 -1.27 1.83 80 05 89 0.110 98 98 16 0.1 224 336 365 338 422 337 194 78 71 78 70 79 | -0027 | 613 | 139
180 | 30350 | 32372 017 0.18 228 82 161 184 80 05 89 0.110 98 98 15 0.1 221 336 366 335 419 335 192 78 71 78 70 79 | 0026 | 612 | 1.39
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

[Run 5 1]
= :Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW (dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: __ 285 min Dilution Tunnel MW(wet): —_28.78_ Ib/lb-mole Initial Tunnel Flow: 9 |scfm Technician Signatur
Project No.: 0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: scfm
Test Date: 20 Dilution Tunnel Static: 780_"H20 Post-Test Leak Check (. X cfm @ 9 inHg
Beginning Clock Time: Background Sample Volume: _ 21.757 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 7 in. Hg
Pitot Tube Cp: Average Test Piece Fuel Moistur 5 Dry Basis %
Meter Box Y Factor: 1,009 (1) 09% (2 0998 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middle End _ Average v PL2 PL3 PLa PL5 PL6 PL7 PLE Center
2824 821 2823 0 Initial dP | 0.088 | 0.106 0.106 0.090 0.086 0.102 0.104 0.088 0104 |o
oMl Numbers: Temp: | 88 88 88 88 88 88 88 88 8 |
Vstay __ 21.66 fiisec Vscent 22.43 fisec Fp 0.965
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas | oas orifice Orifice
Tiiﬂ:;?n) eter 1 | Meter 2 et | Ras | o Temp | Vaoum | a2 T Vacuum Tfr::‘“e‘ﬁ?n Tl |70 e |Pro Rate| scle g‘:ggg Firebox Top| e | FIO00X | Fiopy ot Fg‘e;:x A Sove stack | Fiter1 | P | Fiter2 | DY | Ambient (,a'ac';) 0 | co
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | 0
185 31.201 33.279 0.17 0.18 229 82 -1.71 184 80 0.5 90 0.110 98 98 15 -0.1 218 336 369 333 415 334 192 79 71 78 70 79 -0.025 6.09 145
190 32.052 34.187 0.17 0.18 231 83 -1.3 184 81 0.3 90 0.110 98 98 14 -0.1 216 336 373 332 410 333 191 79 71 79 70 79 -0.024 5.88 1.56
195 32.903 35.095 0.17 0.18 231 83 -1.28 184 81 0.3 90 0.110 98 98 13 -0.1 214 335 376 330 405 332 190 79 71 79 70 79 -0.025 5.93 16
200 | 33756 | 36004 | 017 018 | 231 83 131 | 184 81 05 %0 0110 98 %8 12 01 211 335 380 330 400 331 188 79 71 79 70 79 | 0025 | 589 | 139
205 | 34607 | 36912 | 017 018 | 220 83 77 | 184 81 04 %0 0110 98 %8 11 0.0 209 334 382 330 395 330 188 79 71 79 70 79 | 0024 | 588 | 151
210 | 35458 | 37.820 | 047 018 | 229 83 178 | 18 81 04 %0 0110 98 % 11 01 208 333 385 329 390 329 187 79 71 80 70 80 | 0024 | 59 | 168
215 | 36310 | 38728 | 017 018 | 230 83 148 | 18 81 0.4 %0 0110 98 %8 1.0 01 207 332 388 320 386 328 186 80 71 80 70 80 | 0023 | 597 | 155
220 [ 37161 [ 39.635 | 017 018 | 231 84 143 | 188 81 0.3 %0 0110 8 %8 08 01 206 332 300 320 383 328 187 80 71 80 70 80 | 0024 | 607 | 154
225 | 38014 | 40543 | 017 018 | 230 84 127 | 183 82 0.4 o1 0110 98 ) 08 01 206 331 303 328 381 328 189 80 72 80 70 80 | 0024 | 604 | 164
230 | 38.865 | 41450 | 017 018 | 229 84 172 | 18 82 0.3 o1 0110 98 ) 07 01 207 330 307 328 379 328 189 80 72 80 71 80 | 0024 | 603 | 167
235 39.717 42.359 0.17 0.18 2.30 84 -1.49 1.84 82 0.3 91 0.110 98 98 0.6 -0.1 207 329 401 328 378 329 191 80 72 80 71 80 -0.024 6.1 161
240 40.569 43.267 0.17 0.18 2.30 84 -1.28 1.83 82 0.4 91 0.110 98 98 0.5 -0.1 207 328 404 328 377 329 190 80 72 80 71 80 -0.024 6.09 157
245 41.422 44.176 0.17 0.18 231 84 -1.33 1.83 82 0.3 91 0.110 98 98 05 0.0 208 327 406 328 376 329 193 80 72 80 71 79 -0.025 5.72 157
250 42.275 45.085 0.17 0.18 232 84 -1.41 1.83 82 0.4 91 0.110 98 98 0.4 -0.1 205 325 402 328 376 327 175 79 72 79 71 80 -0.022 5.47 161
255 43.130 45.996 0.17 0.18 232 84 -1.58 184 82 0.4 90 0.110 98 98 04 0.0 202 324 396 325 375 324 171 79 72 79 71 80 -0.021 5.52 157
260 43.985 46.908 0.17 0.18 231 85 -1.54 185 83 0.4 90 0.110 98 98 03 0.0 197 322 392 322 372 321 170 79 72 79 71 80 -0.021 5.57 152
265 | 44841 | 47820 | 017 018 | 230 85 151 | 186 83 04 % 0110 98 %8 0.2 01 195 321 387 318 370 318 168 79 72 79 7 80 | 0019 | 55 | 16
270 | 45695 | 48732 | 047 018 | 232 85 178 | 186 83 04 % 0110 98 %8 0.2 0.0 101 319 384 315 367 315 164 79 72 79 7 80 | 00190 | 553 | 157
275 | 46551 | 49.645 | 047 018 | 23 85 136 | 185 83 03 %0 0110 98 %8 01 01 189 317 381 311 363 312 163 79 72 79 7 80 | 0020 | 552 | 162
280 | 47.407 | 50558 | 047 018 | 233 85 163 | 186 83 04 %0 0110 98 %8 01 0.0 187 315 378 308 360 310 163 79 72 79 7 80 | 0019 | 576 | 157
285 | 48264 | 51473 | 017 018 | 232 85 128 | 186 83 04 %0 0110 99 % 0.0 01 186 313 375 304 357 307 164 79 72 79 7 79 | 0019 | 582 | 16
AvglTot | 48264 | 51473 | 017 018 | 229 80 7 182 78 7 54 0.107 100 100 7 7 7 7 7 7 7 776 e 70 78 69 76| oo [
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#:. 5
Date: 6/20/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D795 1245 120.9 3.6
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 3.6 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D796 122.3 119.3 3.0
C. Rear filter catch Filter D797 122.4 121.7 0.7
D. Probe catch* Probe 21 114392.1 | 114391.8 0.3
E. Filter seals catch* Seals R786 3313.4 3313.1 0.3
Sub-Total | Total Particulate, mg: | 4.3 |
Train 1 Aggregate| Total Particulate, mg: | 7.9 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D798 125.6 121.7 3.9
B. Rear filter catch Filter D799 121.6 121.6 0.0
C. Probe catch* Probe 22 114343.5 | 114343.3 0.2
D. Filter seals catch* Seals R787 4106.7 4105.8 0.9
| Total Particulate, mg: | 5.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D800 121.1 120.8 0.3
| Total Particulate, mg: | 0.3 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: ﬁ mr

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

5

06/20/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.18 kg/hr dry

94 degrees Fahrenheit
22.10 feet/second
13735.6 dscf/hour

0.107 inches H20
285 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

21.757 cubic feet
78 degrees Fahrenheit

48.264 cubic feet
80 degrees Fahrenheit

51.473 cubic feet
78 degrees Fahrenheit

10.008 cubic feet
80 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 20.104 dscf 45.177 dscf 47.661 dscf 9.368 dscf

Iotal Particulates - mj, 0.3 mg 7.9 mg 5 mg 3.6 mg
Particulate Concentration (dry-stanaard) - C,/Cg 0.000015 grams/dscf 0.00017 grams/dscf 0.00010 grams/dscf 0.00038 grams/dscf
Iotal Particulate Emissions - e 0.97 grams 10.44 grams 5.87 grams 5.28 grams
Particulate Emission Rate 0.20 grams/hour 2.20 grams/hour 1.24 grams/hour 5.28 grams/hour
Emissions Factor 1.87 g/kg 1.05 g/kg 2.00 g/kg
Difference from Average Total Particulate Emissions 2.28 grams 2.28 grams

Dual Train Comparison Results Are Not Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

8.15 grams

1.72 grams/hour
1.46 grams/kg

5.28 grams

5.28 grams/hour
2.00 grams/kg

0.61 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Temps <90 °F OK

Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK

Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK

Stove Surface AT OK

Technician Signature: ﬁ_//z'*_

Run 5 Med-Low Burn




VERSION:

Wood Heater Efficiency Results - CSA B415.1

Technician Signature:w/ 2 -

Manufacturer: Hearth & Home

Model:
Date:
Run:

Control #: 1 1WS067E.REV002

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

4300 ACC
06/20/19
5

285
Il

HHV Basis LHV Basis
Overall Efficiency 73.8% 79.8%
Combustion Efficiency 94.7% 94.7%
Heat Transfer Efficiency 78% 84.3%
Output Rate (kJ/h) 16,914 16,044 (Btu/h)
Burn Rate (kg/h) 1.16 2.55 (Ib/h)
Input (kJ/h) 22,904 21,727 (Btu/h)
Test Load Weight (dry kg) 5.49 12.10 | drylb |
MC wet (%)| 17.6593292
MC dry (%) 21.45
Particulate (g ) 8.15
CO (9) 412
Test Duration (h) 4.75
Emissions| Particulate CO
g/MJ Output 0.10 5.13
g/kg Dry Fuel 1.48 75.10
g/h 1.72 86.83
Ib/MM Btu Output 0.24 11.93
Air/Fuel Ratio (A/F)| 11.39)

2.2

12/14/2009




OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Technician Signature:MD -

| Run: 6
Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.6
Test Date: 6/20/19
Beginning Clock Time: 3:26 23.4
uel Moisture Readings (% DB): 18.9
22.3
Coal Bed 29 3.6 Avg Preburn Moisture (% DB):  21.53
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 3.5 -0.06 785 479 724 634 594 643.2 444 80
5 3.4 -0.046 610 484 732 643 614 616.6 301 80
10 3.3 -0.039 491 489 691 628 614 582.6 262 80
15 3.3 -0.035 414 490 649 603 599 551 241 80
20 5.6 -0.046 393 488 617 577 582 531.4 290 80
25 5.2 -0.041 390 483 580 553 565 514.2 269 79
30 4.9 -0.039 366 473 546 527 546 491.6 257 79
35 4.7 -0.037 352 461 518 502 529 472.4 250 80
40 4.4 -0.038 345 450 496 481 514 457.2 254 79
45 4.1 -0.041 360 439 477 464 502 448.4 271 79
50 3.8 -0.036 370 430 464 454 491 441.8 259 79
55 3.7 -0.029 337 421 452 443 483 427.2 216 79
60 3.6 -0.027 294 414 438 435 474 411 206 78
65 3.7 -0.023 261 409 418 421 461 394 183 78
70 3.7 -0.02 237 402 397 404 444 376.8 172 78
75 3.7 -0.018 219 395 376 385 425 360 164 78

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/20/2019
Run No.: 6
Firebox 2.28 W-lt;(i)g:i]dt I(:I;re3|/ 12.2
3y. . .
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
. . . . OK
Length (in): 15:5 (Ib/it3, Dry Basis): 28.25
2x4 Crib Loading Density
) ) OK
Weight (by;|  ©° (Ib/f€, Wet Basis):| &2
4x4 Crib
. 0,
Weight (Ib): 7.9 2x4 Percentage:| 45% OK
Coal Bed Range (20-25%): 2.88 - 3.6
Test Fuel . . . . Dry Weight
. Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 6) (Ib)
1 3.3 4"x 4" 21.7 18.1 20.5 2.75
2 4 4"x 4" 22.1 19.3 21.9 3.30
3 15 2"x 4" 20.5 20.6 19.7 1.25
4 2 2"x 4" 215 19.9 21.7 1.65
5 15 2"x 4" 19.5 20.4 20.4 1.25
Spacer Readings (Dry Basis %)
7.5 8.6
6.5 8.3
7.1 7.2
7.1 6.5
8.3 8.9
7.1
7.2
7.4
7.3
8.5
7.2
7.8
7.1

Technician Signature:m
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home _ PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ftisec ; i L‘ 2 :'—4: E
Tracking No.: 2375 Total Sampling Time: ___ 335 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: scfm Technician Signatur
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: scfm
Test Date: 20 Dilution Tunnel Static: 780_"H20 Post-Test Leak Check (. 0.000 _cfm @ 5 _inHg
Beginning Clock Time: Background Sample Volume: __25.675 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 8 inHg
Pitot Tube Cp: Average Test Piece Fuel Moistur 2 DryBasis %
Meter Box Y Factor: ___1.009 (1) 099% (2 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
2825 se21 2823 0 Initial dP | 0.070 | 0.090 | 0.100 0.086 0.080 0.096 0.100 0.082 0106 |10
oM Numbers Temp: | 93 93 93 92 92 92 92 92 LI
Vsray 2091 fiisec Vscent 2275 fiisec Fo 0.919
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice
st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 000 |0o00 k] 219 78 -0.76 0.93 77 0.4 88 oo | 7 w1 | 215 392 369 380 419 355 166 77 60 75 63 78 0020 | 271 | 078
5 0.808 | 0.887 016 0.18 223 78 131 178 77 05 112 0.110 97 99 13.7 1.0 319 383 332 364 304 358 477 77 65 77 64 77 | 0067 | 68 | 04
10 1640 | 1770 017 0.18 219 78 12 173 77 04 98 0.110 98 98 136 5.0 407 373 313 351 374 364 319 77 65 77 64 77 | 0050 | 72 [0z
15 2472 | 2.644 017 0.17 223 77 17 171 77 05 100 0.110 99 97 12.9 4.2 461 364 300 341 359 365 366 77 65 77 64 77 | 00s8 | 761 | 07
20 3304 | 3520 017 0.18 219 77 161 178 77 05 100 0.110 99 97 12.3 06 520 354 290 334 349 369 373 77 66 77 64 77 | -00s8 | 952 | 04
25 4132 | 4.407 017 0.18 219 77 17 177 76 04 97 0.110 98 98 117 06 533 346 283 329 342 367 330 77 66 77 65 77 | 0052 | 88 [ o035
30 4959 | 5.296 017 0.18 223 77 13 1.89 76 03 96 0.110 98 98 111 06 511 339 277 325 336 358 319 77 66 76 65 77 | 0051 | 792 | 068
35 5789 | 6.203 017 0.18 222 77 121 1.83 76 05 97 0.110 98 101 105 0.6 452 332 273 321 333 342 317 77 66 77 65 77 | -0051 | 898 [ 062
40 6.634 | 7.104 017 0.18 2.30 77 -1.76 1.83 76 04 97 0.110 100 100 9.8 0.7 436 327 262 316 329 334 317 77 66 77 65 77 | -0052 | 921 | 059
45 7.478 | 8.003 017 0.18 2.30 77 173 1.82 76 05 9% 0.110 100 100 9.2 0.6 426 321 252 312 325 327 304 77 66 77 65 77 | -0048 | 893 [ o7
50 8324 | 8.901 017 0.18 2.30 77 177 182 76 04 95 0.110 100 99 8.7 05 410 316 246 309 320 320 281 77 66 77 65 77 | 0046 | 886 | 085
55 9.168 | 9.800 017 0.18 229 77 -1.49 1.80 76 03 95 0.110 100 99 8.2 05 417 312 243 307 319 320 299 77 66 77 65 77 | 0048 | 1076 | 0.76
60 10012 [ 10607 [ 017 0.18 229 77 16 182 76 04 95 0.110 100 99 76 06 415 308 242 306 321 318 287 77 66 77 65 77 | 0047 | 990 [o70
65 10.858 | 11504 | 017 0.18 229 77 175 1.80 76 05 9 0.110 100 99 7.1 05 401 305 241 306 324 315 281 78 66 77 65 77 | -00a5 | 969 | 0.93
70 11703 | 12.40 | 017 0.18 227 77 153 181 76 05 9 0.110 100 99 65 06 301 302 244 308 329 315 281 78 66 76 65 77 | -0045 | 1007 | 126
75 12545 | 13.385 | 017 0.18 227 77 -1.29 1.80 76 04 9 0.100 104 104 5.9 06 376 299 249 312 336 314 274 77 66 76 65 77 | 0044 | 996 | 179
80 13.388 | 14.280 | 017 0.18 228 77 -1.28 181 76 03 94 0.110 100 99 53 06 372 296 256 318 343 317 285 77 66 76 65 77 | 0046 | 1004 [ 167
85 14.230 | 15176 | 017 0.18 229 77 179 181 76 03 95 0.110 100 99 4.8 05 392 293 264 326 350 325 304 77 66 76 66 77 | 0049 | 1204 | 147
90 15073 [ 16072 [ 017 0.18 227 77 -1.65 1.81 76 05 96 0.110 100 99 44 0.4 425 201 274 337 358 337 322 76 66 76 65 76 | -0052 | 12589 [ 141
95 15916 | 16970 [ 017 0.18 229 77 171 1.81 76 05 97 0.110 100 100 4.0 0.4 456 289 285 350 367 349 335 76 66 76 66 76 | -0052 | 1359 | 1.13
100 | 16760 | 17.869 | 017 0.18 228 77 -1.32 1.82 76 05 9% 0.110 100 100 37 02 473 283 295 362 376 359 324 76 66 76 65 77 | -0051 | 1324 | 102
105 | 17603 | 18766 | 017 0.18 229 77 -1.63 1.80 76 03 95 0.110 100 99 35 03 465 287 306 373 384 363 312 76 66 76 66 76 | -0049 | 1247 [ 111
110 | 18447 | 19661 | 017 0.18 228 77 -1.42 1.81 76 04 94 0.110 100 99 33 0.2 436 287 317 381 301 362 289 76 66 76 65 76 | -0047 | 1146 | 155
115 | 19200 | 20557 | 017 0.18 229 77 -1.46 1.80 76 04 93 0.110 100 99 3.0 03 423 287 327 387 397 364 282 76 66 76 65 76 | 0045 | 1101 [ 122
120 | 20134 | 21455 | 017 0.18 228 77 13 182 76 04 92 0.110 100 99 2.8 02 385 287 337 392 402 361 254 76 66 76 65 76 | 0040 | 9045 | 121
125 | 20079 | 22354 | 017 0.18 2.30 77 -1.33 182 76 03 20 0.110 29 99 26 02 349 288 347 394 404 356 235 76 65 75 65 76 | 0036 | 816 | 144
130 | 21824 | 23254 | 017 0.18 229 77 -1.59 183 76 0.4 89 0.110 99 99 25 0.1 320 283 357 301 406 352 224 76 65 76 65 77 | 0034 | 798 | 16
135 | 22670 | 24154 | 017 0.18 231 77 -1.49 184 76 0.4 89 0.110 99 99 23 0.2 299 289 365 387 407 349 216 76 65 76 65 77 | 0033 | 803 | 166
140 | 23518 [ 25057 [ 017 0.18 231 77 13 183 76 04 88 0.110 100 99 22 0.1 286 290 371 383 407 347 212 76 65 76 65 77 | 0032 | 819 [ 157
145 | 24365 | 25960 [ 017 0.18 231 78 1.37 183 76 04 88 0.110 99 99 2.1 0.1 275 290 376 379 407 345 207 76 65 76 65 77 | 0031 | 805 [ 135
150 | 25213 | 26862 | 017 0.18 231 78 -1.59 184 77 04 87 0.110 99 99 2.0 0.1 265 201 380 376 405 343 201 76 65 76 65 77 | 0020 | 743 | 148
155 | 26062 | 27763 | 017 0.18 231 73 177 1.83 77 03 87 0.110 99 99 1.9 0.1 257 292 383 373 403 342 198 76 65 76 65 77 | -0028 | 729 | 169
160 | 26910 | 28665 | 017 0.18 230 79 13 1.83 77 03 87 0.110 99 99 18 0.1 248 203 386 370 400 339 194 76 65 76 65 77 | 0027 | 723 | 173
165 | 27759 | 20567 | 017 0.18 231 79 -1.47 1.84 77 03 86 0.110 99 99 18 0.0 242 204 389 368 307 338 191 76 65 76 64 77 | 0026 | 715 | 184
170 | 28610 | 30470 | 017 0.18 231 79 16 1.83 77 03 86 0.110 99 99 17 0.1 237 295 391 366 304 337 189 76 65 76 64 76 | -0026 | 7.00 | 188
175 | 20450 | 31371 | 047 0.18 229 80 -1.29 1.82 78 04 86 0.110 99 98 16 0.1 233 296 392 364 301 335 187 76 65 76 64 77 | 0025 | 702 | 2

180 | 30309 | 32273 | 017 0.18 231 80 171 182 78 04 86 0.110 99 99 15 0.1 230 207 392 362 389 334 185 76 64 76 64 77 | 0025 | 688 | 213

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
© Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry): 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: ___335__min Dilution Tunnel M (wet): —_28.78_Ib/lb-mole Initial Tunnel Flow: scim Technician Signatur Zl, é 2
Project No.: 0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow: scfm
Test Date: 20 Dilution Tunnel Static: 780_"H20 Post-Test Leak Check ( 0000 _cim @ 5 inHg
Beginning Clock Time: Background Sample Volume: 25,675 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cim @ 8 in. Hg
Pitot Tube Cp: ___0.09 Average Test Piece Fuel Moisture: __ 2052 __Dry Basis %
Meter Box Y Factor: __ 1009 (1) 09% (2 0998 (Amb)
Velooty Traverse Daia
Barometric Pressure: ___Begin Middle End _ Average 7 PL2 PL3 PLa PL5 PL6 PL7 PLE Center
28.25 2821 2823 0 Initial dP [ 0.070 0.090 0.100 0.086 0.080 0.096 0.100 0.082 0.106 'H20
oM Numbers Temp: | 93 93 03 92 92 92 92 92 03 g
Vsray 2091 fiisec Vscent 22.75 fisec Fp 0.919
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas | Gas orifice Orifice
st | w1 |vetr2 | T | maes | o1 | Tamp | Vamwm | 04z | MeZ | Voo | oen | LS jero Rote|pro mael scale | W Koo rop) Frebox | e |y gp Frebor | avg siove G| iy | uers | 06 | eierz | D9 | amee | 20 | 02 | €O
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
185 31.159 33.176 0.17 0.18 2.32 80 -1.43 1.84 78 05 85 0.110 99 99 15 -0.1 227 298 390 359 388 332 184 76 64 76 64 77 -0.025 6.76 222
190 32.011 34.078 0.17 0.18 2.32 80 -1.3 1.83 78 0.5 85 0.110 99 99 14 -0.1 225 299 387 356 386 331 184 76 64 76 64 76 -0.024 6.71 213
195 32.860 34.978 0.17 0.18 2.30 80 -1.78 1.83 78 0.3 85 0.110 99 98 13 -0.1 223 300 384 353 384 329 182 76 64 76 64 77 -0.029 6.56 2.26
200 | 33711 | 35881 | 017 018 | 226 81 163 | 183 78 04 85 0.110 99 ) 12 0.1 220 301 380 349 382 326 179 76 64 76 64 77 | 0027 | 694 | 183
205 | aas55 | 36785 | 047 018 | 228 81 an | 1ea 78 03 85 0.100 103 | 104 11 0.0 216 302 374 344 381 323 175 76 64 76 64 77 | 0027 | 586 | 245
210 | 35399 | 37689 | 017 018 | 227 81 126 | 184 78 05 85 0.100 103 | 104 11 0.1 213 303 367 340 378 320 173 76 64 76 64 77 | 0027 | 571 | 247
215 | 36245 | 38594 | 047 018 | 228 81 133 | 184 78 05 85 0.100 103 | 104 10 0.1 209 303 360 336 374 316 171 76 65 76 64 77 | 0027 | 532 | 281
220 | 37000 | 39500 | 017 018 | 228 81 147 | 184 78 03 85 0.110 98 ) 08 0.1 205 303 354 332 370 313 169 7 65 [ 64 77 | 0026 | 519 | 3

225 | a7.036 | 40408 | 017 018 | 230 81 163 | 184 79 05 84 0.110 98 ) 08 0.1 200 303 349 328 365 309 166 77 65 7 64 77 | 0025 | 505 | 297
230 | 38785 | 41316 | 017 018 | 228 82 174 | 185 79 0.3 84 0100 | 103 | 104 0.7 0.1 197 302 346 325 359 306 165 77 65 77 64 77 | 0025 | 516 | a1
235 39.632 42.224 0.17 0.18 2.29 82 -1.74 1.85 79 0.3 84 0.110 98 99 0.6 -0.1 194 300 346 322 354 303 163 7 65 7 64 76 -0.025 5.22 314
240 40.481 43.133 0.17 0.18 2.30 82 -1.48 1.85 79 0.5 84 0.110 98 99 05 -0.1 192 298 346 320 349 301 162 7 65 7 64 77 -0.024 5.24 317
245 41.330 44.042 0.17 0.18 2.29 82 -1.69 1.85 79 0.4 84 0.110 98 99 05 0.0 189 297 347 318 345 299 159 7 65 77 64 77 -0.024 5.01 3.16
250 42.178 44,951 0.17 0.18 2.29 82 -1.25 1.84 79 0.3 84 0.100 103 104 0.4 -0.1 186 295 347 316 341 297 158 7 65 77 64 77 -0.023 5.01 3.16
255 43.026 45.860 0.17 0.18 2.29 82 -1.7 1.85 79 0.4 83 0.100 103 104 0.4 0.0 184 293 348 313 338 295 156 77 65 77 64 76 -0.023 5.16 3.23
260 43.875 46.769 0.17 0.18 227 82 -1.71 185 79 0.4 83 0.110 98 99 03 0.0 183 292 348 311 335 294 156 7 65 77 64 76 -0.023 5.19 3.22
265 | 44723 | 47677 | o017 018 | 228 82 144 | 186 79 03 83 0.110 98 ) 02 0.1 182 290 348 308 332 202 156 76 65 77 65 76 | 0023 | 522 | 323
270 | 45570 | 48586 | o047 018 | 229 82 137 | 186 79 03 83 0.100 103 | 104 02 0.0 183 290 347 306 329 201 158 76 65 7 65 77 | 0023 | 542 | 295
275 | 46410 | 49495 | o017 018 | 228 82 145 | 185 79 04 83 0.110 98 ) 01 0.1 183 289 346 304 327 290 159 76 65 76 65 76 | 0023 | 556 | 283
280 | 47267 | 50402 | 047 018 | 228 82 57 | 185 79 04 83 0.100 103 | 104 01 0.0 182 289 346 303 326 289 155 76 65 76 65 76 | 0022 | 59 | 27
285 | 48114 | 51310 | 047 018 | 230 82 128 | 185 79 03 83 0.110 98 ) 0.0 0.1 180 288 347 302 325 288 153 76 66 76 65 77 | 0022 | 548 | 274
200 | 48963 | 52218 | 017 018 | 228 82 172 | 1ea 79 03 82 0100 | 103 | 104 “0.003488| 179 288 347 300 324 288 152 76 66 7 65 77 | 0022 | 548 | 262
205 | 49.809 | 53125 | 047 018 | 229 82 125 | 183 79 0.3 82 0100 | 103 | 103 0 179 288 348 300 323 288 152 77 66 7 65 77 | 0022 | 556 | 256
300 50.656 54.030 0.17 0.18 2.28 82 -1.38 1.84 79 0.4 83 0.100 103 103 0 178 289 347 299 322 287 151 7 66 7 66 76 -0.021 5.55 2.44
305 51.503 54.938 0.17 0.18 2.29 82 -1.28 1.84 79 0.3 83 0.110 98 99 0 177 289 347 297 320 286 151 7 66 77 66 76 -0.021 6.26 1.78
310 52.350 55.846 0.17 0.18 2.29 81 -1.32 1.85 79 0.3 83 0.100 103 104 0 177 290 348 296 319 286 151 7 67 77 66 76 -0.021 6.22 181
315 53.199 56.755 0.17 0.18 2.29 81 -1.33 1.84 79 0.3 84 0.100 103 104 0 177 291 350 295 317 286 151 7 67 77 66 76 -0.021 6.23 1.81
320 54.046 57.665 0.17 0.18 229 81 -1.3 185 79 0.4 84 0.100 103 104 ) 177 293 350 294 316 286 151 7 67 77 66 76 -0.021 5.99 1.74
325 54.894 58.574 0.17 0.18 229 81 -1.73 184 79 0.4 84 0.100 103 104 0 178 295 349 293 315 286 154 77 68 77 67 77 -0.021 6.14 1.76
330 | 55743 | 59484 | o047 018 | 228 81 128 | 184 79 04 84 0.110 99 ) 0 179 298 342 293 315 285 154 [ 68 i 67 76 | 0022 | 523 | 219
335 | 56500 | 60393 | 047 018 | 228 81 169 | 184 79 03 84 0.110 98 ) 0 178 300 333 291 313 283 153 [ 68 i 67 76 | 0022 | 504 | 213
AvgiTot | 56590 | 60.393 | 047 018 | 228 n P e 7 1 e i | w0 | w0 ] e ] e 76 65 | o0
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#:. 6
Date: 6/20/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D801 129.7 122.1 7.6
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 7.6 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D802 131.1 122.9 8.2
C. Rear filter catch Filter D803 122.7 122.3 0.4
D. Probe catch* Probe OES 4 114147.4 | 114146.9 0.5
E. Filter seals catch* Seals R788 3380.1 3379.4 0.7
Sub-Total | Total Particulate, mg: | 9.8 |
Train 1 Aggregate| Total Particulate, mg: | 17.4 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D804 136.5 120.5 16.0
B. Rear filter catch Filter D805 121.8 120.9 0.9
C. Probe catch* Probe OES 5 113571.4 | 113570.8 0.6
D. Filter seals catch* Seals R789 3304.8 3304.3 0.5
| Total Particulate, mg: | 18.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D806 121.7 121.5 0.2
| Total Particulate, mg: | 0.2 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m =

Control No. P-SSAR-0003

Run 6 Low Burn



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

6

06/20/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

0.99 kg/hr dry

89 degrees Fahrenheit
21.00 feet/second
13174.6 dscf/hour

0.108 inches H20
335 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

25.675 cubic feet
77 degrees Fahrenheit

56.590 cubic feet
79 degrees Fahrenheit

60.393 cubic feet
77 degrees Fahrenheit

10.012 cubic feet
79 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 23.775 dscf 53.039 dscf 55.996 dscf 9.388 dscf

Iotal Particulates - m, 0.2 mg 17.4 mg 18 mg 7.6 mg
Particulate Concentration (dry-stanaard) - C,/Cg 0.000008 grams/dscf 0.00033 grams/dscf 0.00032 grams/dscf 0.00081 grams/dscf
Iotal Particulate Emissions - e 0.62 grams 23.51 grams 23.03 grams 10.67 grams
Particulate Emission Rate 0.11 grams/hour 4.21 grams/hour 4.12 grams/hour 10.67 grams/hour
Emissions Factor 4.27 glkg 4.18 gl/kg 4.01 g/kg
Difference from Average Total Particulate Emissions 0.24 grams 0.24 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

23.27 grams

4.17 grams/hour
4.22 grams/kg

10.67 grams

10.67 grams/hour
4.01 grams/kg

1.75 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Filter Temps <90 °F OK
OK

Dryer Exit Temp < 80F OK
Leakage Rate OK

OK

OK

Pro-Rate Variation OK
Stove Surface AT OK

Technician Signature: m -

Run 6 Low Burn




VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Hearth & Home

Model:
Date:
Run:

Control #: 1 1WS067E.REV002

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

4300 ACC
06/20/19
6

285
Il

Technician Signature:m

HHV Basis LHV Basis
Overall Efficiency 71.2% 77.0%
Combustion Efficiency 91.2% 91.2%
Heat Transfer Efficiency 78% 84.4%
Output Rate (kJ/h) 16,432 15,588 (Btu/h)
Burn Rate (kg/h) 1.17 2.57 (Ib/h)
Input (kJd/h) 23,080 21,894 (Btu/h)
Test Load Weight (dry kg) 5.53 12.20 | drylb |
MC wet (%)| 17.02621971
MC dry (%) 20.52
Particulate (g ) 23.27
CO (9) 679
Test Duration (h) 4.75
Emissions| Particulate CO
g/MJ Output 0.05 8.69
g/kg Dry Fuel 0.75 122.63
g/h 417 142.87
Ib/MM Btu Output 0.12 20.21
Air/Fuel Ratio (A/F)| 11.08)

2.2

12/14/2009



OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 7 | Technician Signature: m
Manufacturer: Hearth & Home Preburn Fuel Data
Model: 4300 ACC
Tracking No.: 2375 Fuel Piece Lengths (in.): 8
Project No.:. 0061WS067E.REV002 Total Preburn Weight (Ib): 2.6
Test Date: 6/21/19
Beginning Clock Time: 10:26 19.3
uel Moisture Readings (% DB): 18.4
22.4
Coal Bed 29 3.6 Avg Preburn Moisture (% DB):  20.03
Range (Ib): (min) (max)
Temperatures (°F)
Tﬂaep(srﬁ?n) Scale (Ib) SE?ncﬁzDor?ft FBTop |FB Bottom | FB Back | FB Left | FB Right| Avg. FB | Stack | Ambient
0 3.9 -0.071 824 455 627 576 548 606 532 78
5 3.7 -0.053 717 458 644 582 563 592.8 326 76
10 3.6 -0.045 603 459 626 576 566 566 284 76
15 3.6 -0.042 528 458 606 560 557 541.8 264 77
20 5.8 -0.052 507 457 588 544 546 528.4 313 77
25 5.4 -0.048 511 453 562 528 534 517.6 297 77
30 5.0 -0.047 493 445 539 509 522 501.6 286 77
35 4.7 -0.046 488 436 518 492 511 489 287 77
40 4.4 -0.048 496 427 501 476 501 480.2 300 77
45 4.1 -0.047 518 419 489 466 494 477.2 299 78
50 3.9 -0.042 507 411 479 458 489 468.8 279 77
55 3.8 -0.039 478 405 471 450 484 457.6 260 78
60 3.7 -0.034 438 400 464 443 478 444.6 234 77
65 3.6 -0.032 406 397 456 436 472 433.4 224 77
70 3.6 -0.03 382 394 449 428 464 423.4 216 77

Control No. P-SSAR-0003 Run 7 Fan Confirmation



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV00Z
Test Date: 6/21/2019
Run No.: 7
Firebox 2.28 Wz(i)g:ﬂlt I(:I;re3|/ 12.2
3y. . .
Volume (ft”): Basis, Ib):
Fuel Piece Fuel Density
: . . . OK
Length (in):| > (Ibie, Dry Basis):| 228
2x4 Crib Loading Density
. ) OK
weight (b):| & b/, Wet Basis):| O >0
4x4 Crib
. 0,
Weight (Ib): 8 2x4 Percentage: 45% OK
Coal Bed Range (20-25%): 2.9 - 3.625
Test Fuel . . . . Dry Weight
i Readings (Dry Basis %
Picce Weight (Ib) Size gs (Dry 0) (Ib)
1 4 4"x 4" 215 22.2 22.0 3.28
2 3.4 4"x 4" 21.4 18.8 18.6 2.84
3 1.7 2"x 4" 23.8 23.8 22.0 1.38
4 1.8 2"x 4" 20.6 20.5 22.0 1.49
5 1.7 2"x 4" 19.4 19.3 18.7 1.43
Spacer Readings (Dry Basis %)
7.9 8.3
8.2 7.8
7.7 6.4
6.7 6.5
7.1 6.2
8.4
8.1
7.2
7.6
6.7
7.6
6.2
7.8

Technician Signature: m'—

Control No. P-SSAR-0003 Run 7 Fan Confirmation



OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
: Hearth & Home PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry) 29.00_Ib/lb-mole Avg. Tunnel Velocity: ftisec
Tracking No.: 2375 Total Sampling Time: ___ 325 min Dilution Tunnel MW (wet): ___28.78_Ib/lb-mole Initial Tunnel Flow: scfm Technician Signature -
Project No.: _0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: 2 |scim
Test Dat Dilution Tunnel Static: 770_"H20 Post-Test Leak Check (. 0.000 _cfm @ 6 __inHg
Beginning Clock Time: Background Sample Volume: _24.187 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cfm @ 5 inHg
Pitot Tube Cp: Average Test Piece Fuel Moistur 7__ Dy Basis %
Meter Box Y Factor: ___1.009 (1) 099% (2 0998 (Amb)
Velocity Traverse Data.
Barometric Pressure: __Begin Middle  End _ Average 7] PL2 PL3 PLa PL5 PL6 PL7 L8 Center
838 s530 2839 0 Initial dP | 0.084 | 0.098 | 0.100 0.090 0.074 0.086 0.094 0.082 0104 |o
oM Numbers Temp: | 90 90 9 % 90 %0 89 89 90 |
Vsray __20.85 fiisec Vscent 22.42 fiisec Fo 0.930
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice
Tiiﬂ:;?n) eter 1 | Meter 2 et | Ras | o Temp | Vaoum | a2 T Vacuum Tfr::‘“e‘ﬁ['n Tl |70 e |Pro Rate| scle g‘:ggg Firebox Top| e | FIO00X | Fiopy ot ng’h‘:x A Sove stack | Fiter1 | P | Fiter2 | DY | Ambient ("?Jac';) 0 | co
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
0 000 |0o00 k] 152 77 1.4 152 76 0.5 94 owo |7 ) 15 | 360 393 443 423 460 416 219 77 59 77 67 78 0033 | 421 | 098
5 0833 | 0.884 017 0.18 224 78 -1.39 182 76 0.4 119 0.100 106 105 13.9 06 441 301 413 414 447 421 558 78 62 79 62 78 | 0076 | 7.25 | 06
10 1664 | 1770 017 0.18 219 78 16 1.76 76 05 108 0.100 105 104 13.1 0.7 585 388 301 403 432 440 455 79 63 80 62 78 | 0071 | 1196 [ 0.28
15 2497 | 2.650 017 0.18 223 78 154 179 77 03 110 0.100 105 104 12.3 0.8 674 383 372 395 419 449 472 81 63 81 62 78 | 0073 14 [ o022
20 3326 | 3545 017 0.18 221 79 119 177 77 05 110 0.100 104 104 115 0.8 700 376 361 392 411 448 466 82 64 82 63 79 | -0073 | 1354 [ 0.14
25 4154 | 4431 017 0.18 226 79 -1.57 1.86 77 04 107 0.100 104 104 10.9 06 707 369 354 390 405 445 432 82 64 82 63 79 | -0068 | 1354 | 0.24
30 4991 | 5337 017 0.18 225 79 -1.32 1.86 77 04 104 0.100 105 106 10.2 0.7 686 362 351 390 404 439 390 82 65 83 63 80 | -0065 | 1296 [ 0.31
35 5820 | 6.242 017 0.18 2.25 80 -1.67 1.85 78 05 102 0.110 100 100 9.8 0.4 669 355 347 389 400 432 380 83 65 83 64 79 | -0083 | 1235 [ 0.22
40 6.665 | 7.146 017 0.18 224 80 -1.33 1.85 78 03 102 0.110 100 100 9.2 0.6 654 348 344 388 395 426 373 83 66 83 64 80 | -0063 | 1267 [ 0.27
45 7.502 | 8.050 017 0.18 224 80 -1.59 1.84 78 05 102 0.110 100 100 8.6 0.6 645 341 344 388 393 422 372 83 66 83 65 80 | -0061 | 1311 | 05
50 8337 | 8.953 017 0.18 2.26 81 -1.58 1.85 78 04 102 0.110 99 100 8.1 05 635 335 347 389 395 420 365 83 66 83 65 80 | -0061 | 1315 | 055
55 9.174 | 9.857 017 0.18 224 80 -1.22 1.85 79 03 102 0.110 100 100 76 0.4 629 329 352 393 398 420 362 83 67 83 65 80 | -0060 | 1333 [ 077
60 10010 [ 10750 [ 017 0.18 223 80 152 184 78 03 102 0.110 100 100 7.1 05 626 324 356 396 401 421 365 83 67 83 66 80 | -0061 | 1355 [ 0.99
65 10.848 | 11.663 | 017 0.18 222 80 151 184 78 0.4 102 0.110 100 100 65 0.6 634 319 361 400 405 424 370 84 67 83 66 79 | -0061 | 1401 | 103
70 11684 | 12565 | 017 0.18 222 80 -1.48 183 78 05 102 0.110 100 100 5.9 06 646 315 366 404 408 428 371 84 67 83 66 80 | -0061 | 1433 [ 01
75 12518 | 13468 | 017 0.18 221 80 1.32 183 78 03 101 0.110 99 100 5.4 05 643 311 373 407 412 429 357 84 67 83 66 80 | -00s9 | 1355 [ 063
80 13352 | 14.368 | 017 0.18 221 80 168 184 78 04 101 0.110 99 100 5.1 0.4 633 309 380 409 416 429 350 84 67 83 66 80 | -0057 | 133 [ o055
85 14185 | 15270 | 017 0.18 224 80 17 183 78 03 101 0.110 99 100 4.7 0.4 620 306 389 409 421 429 343 84 68 83 66 80 | -0056 | 12.99 | 0.66
90 15019 [ 16170 [ 017 0.18 222 80 -1.26 1.83 78 05 99 0.110 99 100 42 0.4 587 304 399 409 426 425 314 84 67 83 66 80 | -0051 | 1102 | 0.98
95 15853 | 17.069 [ 017 0.18 224 80 171 1.84 78 05 98 0.110 99 99 4.0 02 545 303 408 409 431 419 203 84 67 83 66 80 | -0049 | 993 [ 102
100 | 16689 | 17971 | 017 0.18 228 80 -1.29 1.84 78 05 97 0.110 99 100 37 02 505 301 414 407 434 412 279 84 67 83 66 80 | -0046 | 007 | 1

105 | 17533 | 18873 | 017 0.18 229 80 -1.34 184 78 03 9% 0.110 100 100 36 02 473 301 419 404 437 407 261 84 67 83 66 80 | -0043 | 851 | 11
110 | 18376 | 19777 | 017 0.18 228 80 1.7 1.84 78 04 95 0.110 100 100 33 0.2 448 300 422 399 439 402 254 83 67 83 66 80 | -0042 | 821 | 119
115 | 10221 | 20681 | 017 0.18 229 80 -1.46 1.85 78 04 95 0.110 100 100 32 02 436 300 424 394 441 399 252 83 67 83 66 80 | 0042 | 852 | 116
120 | 20065 | 21585 | 017 0.18 228 80 -1.38 184 78 04 93 0.110 100 100 3.0 02 425 301 425 389 440 396 243 83 67 83 66 80 | -00a1 | 7.84 | 109
125 | 20000 | 22487 | 017 0.18 228 79 -1.66 184 78 05 o1 0.110 100 99 2.9 0.1 410 302 425 383 437 391 233 83 67 82 66 79 | 0030 | 712 | 131
130 | 21753 | 23301 | 017 0.18 229 79 -1.28 185 78 0.4 o1 0.110 100 99 2.8 0.1 394 303 425 378 432 386 228 83 67 82 65 80 | -0038 | 697 | 154
135 | 22508 | 24204 | 017 0.18 228 79 -1.26 185 78 0.4 o1 0.110 100 99 2.7 0.1 384 305 424 373 428 383 224 83 66 82 65 80 | -0036 | 714 [ 152
140 | 23441 [ 25007 [ 017 0.18 229 79 144 185 78 03 o1 0.110 100 99 256 0.1 373 306 423 368 424 379 221 83 66 82 65 79 | 0035 | 718 [ 138
145 | 24285 | 26102 [ 017 0.18 229 79 -1.36 184 78 04 91 0.110 100 99 25 0.1 365 308 422 364 420 376 218 83 66 82 65 80 | -0034 | 722 [ 138
150 | 25129 | 27006 [ 017 0.18 229 79 -1.28 184 78 03 90 0.110 100 99 24 0.1 358 310 421 360 417 373 215 82 66 82 65 79 | 0033 | 714 [ 11
155 | 25973 | 279011 | 017 0.18 229 79 -1.25 1.84 78 03 90 0.110 100 99 24 0.0 351 311 420 356 415 371 212 83 66 82 65 80 | -0032 | 681 [ 141
160 | 26816 | 28815 | 017 0.18 228 79 -1.25 1.85 78 04 89 0.110 99 99 23 0.1 343 312 419 353 413 368 208 82 66 82 65 80 | -0032 | 665 | 148
165 | 27660 | 20720 | 017 0.18 228 79 -1.25 1.85 78 04 89 0.110 100 99 22 0.1 337 313 419 350 411 366 205 82 66 82 65 80 | -0031 | 6.47 | 148
170 | 28503 | 30625 | 017 0.18 229 79 -1.67 1.85 78 04 89 0.110 99 99 22 0.1 331 313 417 347 408 363 202 82 66 82 65 80 | -0031 | 658 | 146
175 | 20347 | 31530 | 017 0.18 227 79 13 1.84 78 03 89 0.110 100 99 2.1 0.1 326 313 413 344 405 360 200 82 66 82 65 79 | 0031 | 598 | 174
180 | 30190 | 32435 | 017 0.18 229 79 -1.56 184 78 04 89 0.110 99 99 2.0 0.1 320 313 408 341 401 357 197 82 66 81 65 79 | 0030 | s65 | 180

Control No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data

Run
:Hearth & Home . PM Control Modules:
Model: 4300 ACC Dilution Tunnel MW(dry): 29.00_Ib/lb-mole Avg. Tunnel Velocity: ft/sec.
Tracking No.: 2375 Total Sampling Time: __ 325 min Dilution Tunnel MW(wet): —_28.78_ Ib/lb-mole Initial Tunnel Flow: scim Technician s|gnam:’ u :4-?—
Project No.: 0061WS067E.REV002 Recording Interval: 5 min Dilution Tunnel H20: 2.00_percent Average Tunnel Flow: .. scfm
Test Dat Dilution Tunnel Static: 770_"H20 Post-Test Leak Check (. 0000 _cim @ 6 inHg
Beginning Clock Time: Background Sample Volume: _24.187 _ cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 _cim @ 5 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: __ 2097 _Dry Basis %
Meter Box Y Factor: __ 1009 (1) 09% (2 0998 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middle End _ Average 7 PL2 PL3 PLa PL5 PL6 PL7 PLE Center
28.38 28.39 2839 0 Initial dP | 0.084 0.098 0.100 0.090 0.074 0.086 0.094 0.082 0.104 'H20
oM Numbers Temp: | 90 %0 % % % % 89 89 0 |
Vsray __20.85 fiisec Vscent 22.42 fiisec Fo 0.930
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Gas | Gas orifice Orifice
Tiiﬂ:;?n) eter 1 | Meter 2 et | Ras | o Temp | Vaoum | a2 T Vacuum Tfr::‘“e‘ﬁ['n Tl |70 e |Pro Rate| scle g‘:ggg Firebox Top| e | FIO00X | Fiopy ot ng’h‘:x A Sove stack | Fiter1 | P | Fiter2 | DY | Ambient ("?Jac';) 0 | co
() () (cfm) m) | (H,0) | ¢F) (Hg) | (H,0) (*Hg) Center dP 2 (%) | (&)
185 31.033 33.340 0.17 0.18 227 79 -1.76 184 78 0.3 89 0.110 99 99 20 -0.1 316 312 401 338 397 353 196 82 66 82 65 80 -0.029 5.45 1.98
190 31.876 34.244 0.17 0.18 229 79 -1.26 185 78 0.3 88 0.110 99 99 19 -0.1 311 311 394 335 392 349 193 82 66 82 65 79 -0.029 5.35 204
195 32.719 35.150 0.17 0.18 229 79 -1.48 185 78 0.4 88 0.110 99 99 18 -0.1 306 310 389 331 387 345 190 82 66 81 65 80 -0.029 5.27 207
200 | 33563 | 36054 | 047 018 | 229 79 152 | 185 78 04 87 0.110 99 ) 18 0.1 302 308 385 327 382 341 189 82 66 51 65 79 | 0028 | 534 | 21
205 | 34406 | 36959 | 047 018 | 228 79 176 | 185 78 04 88 0.110 99 ) 17 0.1 298 306 381 324 a7 337 188 82 66 81 65 79 | 0028 | 512 | 221
210 | as251 | 37865 | o047 018 | 227 79 129 | 185 78 05 88 0.110 100 ) 17 0.0 295 304 378 322 373 334 187 82 66 81 65 79 | 0028 | 5 |23
215 | 36004 | 38770 | 017 018 | 229 79 165 | 185 78 0.4 88 0110 99 % 16 0.1 293 302 374 320 368 331 186 81 66 81 65 79 | 0028 | 469 | 19
220 | 36938 | 39.675 | 017 018 | 229 79 75 | 184 8 04 87 0110 99 % 16 0.0 290 300 370 318 364 328 185 81 66 81 65 79 | 0027 | 453 | 1904
225 | 37781 | 40580 | 047 018 | 228 79 139 | 185 8 0.3 87 0110 99 % 15 01 287 299 369 316 360 326 184 81 66 51 65 79 | 0027 | 473 | 104
230 | 38625 | 41486 | 017 018 | 229 79 129 | 185 78 0.3 87 0110 99 % 14 01 284 296 371 313 356 324 186 81 66 81 65 79 | 0028 | 512 | 213
235 39.468 42.391 0.17 0.18 229 79 -1.52 1.86 77 0.4 87 0.110 99 99 13 -0.1 284 294 375 313 354 324 187 81 66 81 65 79 -0.028 5.1 241
240 40.312 43.296 0.17 0.18 227 79 -1.32 1.85 7 0.4 87 0.110 99 99 13 -0.1 283 293 380 312 351 324 186 81 66 81 65 79 -0.028 5.19 221
245 41.155 44.201 0.17 0.18 229 79 -1.71 1.85 7 0.4 86 0.110 99 99 12 -0.1 283 291 386 313 349 324 190 81 66 81 65 79 -0.028 5.33 22
250 41.998 45.107 0.17 0.18 229 78 -1.64 1.85 7 0.4 86 0.110 99 99 11 -0.1 285 290 392 314 348 326 191 81 66 80 65 79 -0.029 5.62 211
255 42.841 46.012 0.17 0.18 229 78 -1.27 184 7 0.3 87 0.110 99 99 11 -0.1 286 289 397 317 348 327 191 81 67 80 65 79 -0.028 5.58 226
260 43.685 46.918 0.17 0.18 227 78 -1.52 184 77 0.4 87 0.110 100 99 1.0 -0.1 286 288 401 319 347 328 193 81 67 80 65 79 -0.029 5.41 252
265 | 44528 | 47.824 | o047 018 | 230 78 161 | 185 7 04 87 0.110 99 ) 0.9 0.1 287 287 404 322 346 329 193 81 67 80 66 79 | 0020 | 539 | 265
270 | asa71 | 48730 | o017 018 | 227 79 158 | 185 78 04 88 0.110 99 ) 08 0.1 286 287 407 324 346 330 193 81 67 80 66 79 | 0020 | 55 | 27
275 | 46214 | 49635 | o017 018 | 229 79 51 | 185 78 05 88 0.110 99 ) 0.7 0.1 288 287 412 326 345 332 194 81 67 80 66 79 | 0020 | 568 | 26
280 | 47.057 | 50540 | 047 018 | 228 79 14 1.86 8 0.3 89 0110 99 % 07 01 288 287 418 328 346 333 194 81 67 80 66 79 | 0020 | 579 | 249
285 | 47.002 | 51446 | 017 018 | 229 79 147 | 186 8 05 88 0110 100 % 06 01 290 287 424 329 346 335 195 81 67 81 66 79 | 0020 | 57 [ 259
200 | 48745 | 52352 | 017 018 | 228 80 166 | 185 79 0.3 88 0110 99 % 05 01 201 287 426 320 346 336 195 81 67 81 66 79 | 0020 | 552 | 254
205 | 49500 | 53259 | 017 018 | 230 80 144 | 185 79 0.3 89 0110 ) % 04 01 289 287 426 329 347 336 194 81 68 81 66 80 | 0028 | 541 | 246
300 50.436 54.167 0.17 0.18 228 81 -1.53 1.84 79 0.3 88 0.110 99 99 0.3 -0.1 288 287 425 329 347 335 193 81 68 81 66 80 -0.028 5.29 247
305 51.282 55.074 0.17 0.18 2.30 81 -1.71 1.85 80 0.3 88 0.110 99 99 0.2 0.0 287 287 425 328 347 335 192 81 69 81 67 79 -0.028 5.26 241
310 52.129 55.982 0.17 0.18 228 81 -1.52 185 80 0.3 88 0.110 99 99 0.2 -0.1 285 286 423 327 347 334 190 81 69 81 68 79 -0.028 5.17 238
315 52.976 56.889 0.17 0.18 229 81 -1.41 185 80 0.3 88 0.110 99 99 0.1 -0.1 285 286 420 325 345 332 191 81 70 81 69 79 -0.028 4.93 257
320 53.823 57.798 0.17 0.18 228 81 -1.28 185 79 0.4 87 0.110 99 99 0.1 0.0 284 285 417 323 344 331 190 81 71 81 70 79 -0.028 5.26 2.06
325 54.671 58.707 0.17 0.18 228 81 -1.3 185 79 0.3 88 0.110 100 99 0.0 -0.1 283 285 415 321 343 329 190 81 71 81 70 79 -0.028 5.26 2.09
AvglTot | 54671 | 56707 | 017 018 | 226 ] 1w ® | o 0.109 100 W ] v i 82 65 7 oo o

Control No. P-SSAR-0003 Page 4 of 7 Run 7 Fan Confirmation



OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 4300 ACC
Tracking No.: 2375
Project No.: 0061WS067E.REV002
Run#. 7
Date: 6/21/19

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D807 121.6 120.6 1.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 1.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D808 123.5 121.9 1.6
C. Rear filter catch Filter D809 120.1 120.1 0.0
D. Probe catch* Probe OES 6 113709.8 | 113709.9 0.0
E. Filter seals catch* Seals R790 4074.9 4075.1 0.0
Sub-Total | Total Particulate, mg: | 1.6 |
Train 1 Aggregate| Total Particulate, mg: | 2.6 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D810 124.6 121.9 2.7
B. Rear filter catch Filter D811 121.6 121.3 0.3
C. Probe catch* Probe 18 114402.0 | 114401.9 0.1
D. Filter seals catch* Seals R791 3307.4 3307.4 0.0
| Total Particulate, mg: | 3.1 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter D812 121.0 120.9 0.1
| Total Particulate, mg: | 0.1 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:ﬁ ///D -

Control No. P-SSAR-0003

Run 7 Fan Confirmation



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Hearth & Home

4300 ACC
0061WS067E.REV002
2375

7

06/21/19

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.02 kg/hr dry

93 degrees Fahrenheit
21.40 feet/second
13392.5 dscf/hour

0.109 inches H20
325 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

I otal Particulates - m,

Particulate Concentration (dry-standard) - C,/Cs
I otal Particulate EmIssIons - £

Particulate Emission Rate

Emissions Factor

Difference from Average Total Particulate Emissions

24.187 cubic feet
79 degrees Fahrenheit
22.409 dscf

0.1 mg
0.000004 grams/dscf
0.32 grams

0.06 grams/hour

54.671 cubic feet
79 degrees Fahrenheit
51.509 dscf

2.6 mg
0.00005 grams/dscf
3.34 grams
0.62 grams/hour

0.60 g/kg

0.23 grams

58.707 cubic feet
78 degrees Fahrenheit
54.686 dscf

3.1 mg
0.00006 grams/dscf
3.79 grams
0.70 grams/hour

0.69 g/kg

0.23 grams

10.010 cubic feet
79 degrees Fahrenheit
9.433 dscf

1mg
0.00011 grams/dscf
1.42 grams
1.42 grams/hour
0.51 g/kg

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

3.56 grams

0.66 grams/hour
0.64 grams/kg

1.42 grams

1.42 grams/hour
0.51 grams/kg

0.27 grams

QUALITY CHECKS

Control No. P-SSAR-0003

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Filter Temps <90 °F OK
OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
OK

NOT ACCEPTABLE
Pro-Rate Variation OK
Stove Surface AT OK

Technician Signature: m

Run 7 Fan Confirmation



VERSION:

Wood Heater Efficiency Results - CSA B415.1
Manufacturer: Hearth & Home Technician Signature: ﬁ %/D -

Model: 4300 ACC
Date: 06/21/19

Run: 7
Control #: 1 1WS067E.REV002
Test Duration: 325

Output Category: Il

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 70.2% 75.9%
Combustion Efficiency 91.6% 91.6%
Heat Transfer Efficiency 7% 82.8%

Output Rate (kJ/h) 13,964 13,246 (Btu/h)

Burn Rate (kg/h) 1.00 2.21 (Ib/h)

Input (kJ/h) 19,889 18,867 (Btu/h)

Test Load Weight (dry kg) 5.44 11.99 | drylb |

MC wet (%)| 17.33715419

MC dry (%) 20.97

Particulate (g ) 3.56
CO (g) 630
Test Duration (h) 5.42
Emissions| Particulate CcO
g/MJ Output 0.05 8.33
g/kg Dry Fuel 0.66 115.82
g/h 0.66 116.28
Ib/MM Btu Output 0.11 19.35
Air/Fuel Ratio (A/F)| 11.24]
2.2 12/14/2009



OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:__/
Model: 4300 Tracking Number: 2375 Date: éé’%//?

Test Crew:_2d " DAuiy
OMNI Equipment ID numbers:

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: frxed

”n

fv//y C/UJCJ, Fﬁtj’”) \Sfuf s 0.442

Tertiary/Pilot: A{/A

Fan: On Yl

7
Preburn Notes
Time Notes
6” Ltde/fe‘ C'aa/ LcJ
65" | Faved Conf bed= 33 Ibs
Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:

Cear 50),;‘ ers Bypass: U/A‘
— vj Rekoq Fuelloaded by: Sv secve s
Door closedat: 2! 20
K X Primary air. ~ Closed % ZP;éﬁgdlﬁ ot Stee
T =
) ] " Notes: Aebivaled tmed Aie abk St me
- - — FAr booned £ %_L_L?a o,

Time Notes

60 CAAVJoJ Fod Filter = T A

Technician Signature: é /1 Date: 7//7; ///f

Control No. P-SFDT-0001, Effective Date: 01/12/2016 ' Page 1 of 4



OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: /4
Model: 4300 _ Tracking Number: 2375 Date:_¢ /72//%
Test Crew:_ 28 "avs ~ 7

OMNI Equipment ID numbers:

Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional [umber

Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading 1>
. Cal Value (2) = 22% Actual Reading
Piece: Length: " Reading: Piece: Length: Reading:
1 & in 222 7 in
2 & in Y 8 in
3 ¥ in 22y 9 in »
4 in 10 in
5 in 11 in ‘
6 in 12 in )
Total Pre-Burn Fuel Weight: 2s Pre-Burn Fuel Average Moisture: 24 ¥
Time (clock): ¢3¢ Room Temperature (F): __1¢ Initials:__onq
Test Fuel
Firebox Volume (ft3): 225 Test Fuel Piece Length (in): _AS "
Load Weight Range (Ib): 5.9¢ Total Wet Fuel Load Weight (Ib): _/¥%..s—
W -
Fuel Type & Amount.  2x4:_3 4x4_L '

Weight (with spacers): 4% 6.2 Weight (with spacers): _£, Z

Piece: Weight (lbs): /9.0 Moisture Readings (%DB): Fuel Type:
1 3.y 22 th & 205" Yyy
3 ) 3 20. L 2/ 205 2yy
4 N/ 20.9 20 ¢ 2xy
5 15 20.2 223 190 ¥y
6 Yy 22,1 k.0 24,4 Yry
7

2045 ag

Spacer Moisture Readings (%DB)
J3% by Yy 20 2229
M.F 2l 29 203 294
220 AL .y 6.6
201 WL 203 451

Time (clock): d2¥¢ Room Temperature (F): _ F¢ Initials: _ £

Technician Signature: 45 & _ ) Date:g/?//// v

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4




OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:_/
Model: 4300 5 Tracking Number: 2375 Date:_¢/r2/1%
Test Crew:_ 7\ #D@v-> 77

OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:___ /{1 ¥¢ Booth #:

Stop Time:__/?s¢/

Stack Gas Leak Check: Sample Train Leak Check:

Initial: o= d __ Final: J""l A_O0 @& “Hg
B_0.¢ @¥ ‘Hy

Calibrations: Span Gas CO2_29/ CO: 1oY

Pre Test Post Test
Zero Span »Zero Span
Time (12 | /2 175y | /sy
co: 0.90 | 1.7Y 605 | %9
co 0.0v [.0Y 0.0 [.0f
Air Velocity (ft/min): Initial:_2 S& Final:_ «s0 Tunnel Traverse
Scale Audit (Ibs): Initial:__/o.¢ Final:_zd.¢ Microtector [  dP (in TCF)
Pitot Tube Leak Test:  Initial: _geud Final: ;QJ Reading H20) (
Stack Diameter (in):__ ¢ ” 06 4
Induced Draft: o.v O | 76
% Smoke Capture:_/low 7- O30 Ss
Flue Pipe Cleaned Prior to First Test in Series: : 020 4
Date: g[g [25 Initials: __A£A 00y A
— _ - OF | 7¢
Initial Middle Ending i 96
Po(iHg) | 24 3y Lr2s oty | ¢
RH (%) 39 33 Center:
Ambient (°F) | 79 29 0¥y | %
Tunnel Static Pressure (in H20):
Background Filter Volume: 45 4¥2 Begi_Pgér;g of End of Test
~.bo -.60
Technician Signature: Z)ﬂ—a——“ Date: ZZ? ’//75,

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4




OMNI-Test Laboratories, Inc.

Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS067E.REV002 Run Number: 7

Model: 4300 Tracking Number: 2375 Date:_¢ //2//%
Test Crew;_ 72X ¢ )fe. s 77
OMNI Equipment ID numbers: ﬁ% LIJA, T2
ASTM E2515 Lab Sheet
Weighing | Weighing | Weighing Weighing | Weighing
#1 - #2 #3 #4 #5
Date/Time: | Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: ’ 2319 evis| Y299 vyl
R/H %: RH %: " RIH %: "RH%: RH %:
_ﬂ m(h.s 3\#}\
Temp: Temp: Temp: Temp: Temp:
e
200 mg Audit: 200 mg Audit; 200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator: ' 2.0
2. g Audit: "2 gAudit 2gAudit 2 g Audit; 2 gAudit;
ClYss oo T el
’ 100 g Audit: 100 g Audit 100 g Audit 100 g Audit - | 100 g Audit
977737
Initials: Initials: Initials: Initials: Initials:
[ e Weight | ‘Weight | Weight Weight | Weight
Train Elemgnt ID# | Tare (mg) (mg) (mg) (mg) (mg) (mg)
~ Front , : (7
Fiter | D233 | 7209 | 12%9 | 1229
A Rear :
(First Filter
Hour) Probe
~ O-Ring
Set :
~ Front ' , e
_Fiter  |0%7 | 1229 | 285 | 125¢ b
A Rear ol 1.« e :
(Remai- . Fllter D ?}b i Illy % d 142/ 3/ i/
nder) Probe i 114(¥Sy 1Y 156H 11q196 st
O-Ring T : e e
st [R#1) 135337 | 35993 | 35I| 381z [3593
Front e .
Fiter [ O¥¥ | 213 | 1333 | 1337 V7
~ Rear Dol e
g | Fitr [P pas | y;3s | 1283 1~
Probe | 12 | fiyav3a | any284.2| pryavyg b
- O-Ring S Sy
et |R8§12 | wsep | yospg] wpswx | Py
BS | Fter D% | wes | 1mes | 15 |
i P o ﬁ

Technician Signature, 25 )~

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: 2/, /05
/7

Page 4 of 4




OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number;__ 2
Model: 4300 Acc Tracking Number: 2375 Date: 6//3,/'/9

Test Crew:__ 0 (Jav->
OMNI Equipment ID numbers:

Wood Heater Run Notes
Air Control Settings

Primary: Secondary:  [yed
£l ope~ Tertiary/Pilot. A/
Fan: On /7’:'?[.
Tired Aie Locked gpe=

Preburn Notes

Time Notes

55 Leveled cye] bed

Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
'Ld e2s
o Rénr b ¢y y|'s  Bypass: M/ 4
r Fuel loaded by: 4§ Secrdo
—— Door closed at: 2:3¢ mee
r—( % ’ m Primary air: by spa ehe fesk
! Y ; ] '3 l Notes: Timed Ar Jvele e/
L -1 FAw O I”/j Ljvlv /“'4 A

Time Notes

137 CLQ'SLJ -l N /,!e,t v ferm 4,

Technician Signature: £ _2— Date: ?/E"’/f/f’

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4




OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: 2.
Model: 4300 Acc Tracking Number: 2375 Date: 4//{-//9
Test Crew.__ £ £pws ’

OMNI Equipment ID numbers:

Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel

Calibration: Cal Value (1) = 12% Actual Reading
Cal Value (2) = 22% Actual Reading
Piece: Length: Reading: Piece: Length: Reading:
1 55" in 2% 7 /LS5 in s
2 I35 in A 8 1.5 in 2.2
3 (33 in %.L 9 M5 in 205
4 3.5 _in ./ 10 in
5 f in 11 in
6 ke B B — I
Total Pre-Burn Fuel Weight: X3 8 Pre-Burn Fuel Average Moisture:
Time (clock): _0%ev N Room Temperature (F): Z,Z Initials:__ 24
Test Fuel
Firebox Volume (ft3): 225 Test Fuel Piece Length (in):
Load Weight Range (Ib): /£ ¥ ~/45:5¢ Total Wet Fuel Load Weight (Ib): _ /S ¢?
Fuel Type & Amount: 2 x4:_3% 4x4: &
Weight (with spacers): $.2 Weight (with spacers): __§. §
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 4s 23% 23.% 23.2 Yyy
2 36 25.3 2¢.] 2.2 424
4 .0 22.2 23 ) 22.4 2YY
5 Y 22y 295 29.§ 2vy
6 IS 20.% 2% 20.5 Ry ¥
; | .

Spacer Moisture Readings (%DB)
2.2 L.t )N 2.y LY
9.y ry 8.5 20 9.4
P> WA 2 £.0 5.9
6.5 23 20 10

Time (clock): _dgee Room Temperature (F): ?Z Initials: _425
3&%‘? !
Technician Signature: A3~ 0. Date: 2%/

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4



OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:_2
Model: 4300 Acc Tracking Number: 2375 Date: _g//,}//q
Test Crew._H/Omvr > /4

OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:_y@:33 Booth #:__ 4774

Stop Time:_/A: ¥y~

Stack Gas Leak Check: Sample Train Leak Check:
Initial; ;¢a<~’ Final: ?mci A_ov @S “Hg
B_0¢ @8 “Hg

Calibrations: Span Gas CO2_2.9/ CO:_toy

Pre Test Post Test
Zero Span Zero Span
Time (o (016 1Ay 1316
CO: J.0v 7.9/ 0.03 7 &9
co 0-0v 1.0% | -0p0 | 022
Air Velocity (ft/min): Initial:_2 S0 Final:_¢ sz Tunnel Traverse
Scale Audit (Ibs): Initial:_fo-¢ Final:_#¢ Microtector | dP (in TCF)
Pitot Tube Leak Test: Initial: 3o 4 Final:ﬁaj_ Reading H20)
Stack Diameter (in).__£ ' ,[00 120
Induced Draft: ___ g .¢ A22 | /]g
% Smoke Capture:__/ps % (22 1§
Flue Pipe Cleaned Prior to First Test in Series: wy |y
Date:_¢42// Initials: __# & 02 |13
" ) : A2 | AR
Initial Middle Ending , /Y 12
Po (in/Hg) 2 } 32 2%.29 /272 /72
RH (%) 33 32 Center:
Ambient (°F) 477, &/ .12 & 120
Tunnel Static Pressure (in H20):
Background Filter Volume: _jg, ¥/ Beginning of End of Test
Test
-93 -.93
Technician Signature: S8-Y7¥ /b/;j——* Date: %?,/?/// 2
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4




OMNI-Test Laboratories, Inc.
Client: Hearth & Home

Model: 4300 Acc

TestCrew: & J)Avs

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS067E.REV002 Run Number: 2

Tracking Number: 2375

Date:_¢/18/r%
77

OMNI Equipment ID numbers: 2} M3A s52

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing Weighing | Weighing
#1 #2 #3 #4 #5
Date/Time: Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: ‘ 2 o8|
R/H %: RH %: " RIH %: R/H %: R/H %:
23 @/‘M} ;
Temp: Temp: Temp: Temp: Temp:
, 200 mg Audit: ’200 mg Audit: 200 mg Audit: ‘200 mg Audit: 200 mg Audit:
Date/Time in Dessicator:
2 g Audit: 2undit: : 2 g Audit: ‘2.9 Audit: 2 g Audit:
Ly/lrs  Osew e
7 100 g Audit: 100 g Audit 100 g Audit 100 g Audit 100 g Audit
Initials: Initials: ’ Initials: Initialé: Initials:
.| g ‘ Weight Weight Weight Weight | Weight
Train Elgment ID # Tare (mg) (mg) (mg) (mg) (mg) (mg)
Front. S , : B :
Fiter | R?MW | 2.7 | 120 1285 1
A Rear :
(First Filter
Hour) PrObe
- O-Ring
Set
Front ' T ;
Fiter | D¥X¥? | xro | 1219 1214t
A [ Rear T :
(Rema- | Fiter [P0 | 1nyo | 200 | 1206 ¥ :
") | Probe Iy st | iy sere | 1YSU3| grysgad-
O-Ring : ~ cia :
set |80 | 83553 | 31553 | Bcr0 | 33570 e
~ Front e
_ Filter | D?%/ LAY | 262 | 1264 e
- Rear LR : e L
B Fiter | O%* | 22 | 1223 | 4228 it
Probe | 20 | iyas31 | 192835 ypype33 1 .
ORing e | Lo B
©oset [P | 3svsw | Ssspy|mses | sz,
BG | Fitr 0% | ;9 | g 104 ¥
Technician Signature: £52. ) . Date:l;/j/g /,//é

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Page 4 of 4




OMNI-Test Laboratories, Inc.

Client: Hearth & Home Project Number:

ASTM E2780 Wood Heater Run Sheets

0061WS067E.REV002 Run Number: 3

Model: 4300 - Tracking Number: 2375 Date: o
Test Crew: P78
OMNI Equipment ID numbers:
Wood Heater Run Notes
Air Control Settings
Primary: Secondary: Lixed
Primas, Ao L) -
v P74 ]
7 i Tertiary/Pilot: i/%f
Timed as- wok ase J
Fan: O~ A/.: /
P4

Preburn Notes

Time Notes
$S | Lecefed coul bad
Test Notes

Sketch test fuel configuration:

0'{ayq5f$t¢’5 ow Ref—

'5 G2 Ve WUCJ..

Start up procedures & Timeline:

Bypass: 18YZix
Fuel loaded by: 4’2 seceeds
Door closed at: _2!/30 m.vnles

i ' Primary air. ~ §ll, ope=. Timed Aic Joched

[ el X ppev Vdung  Shn ke  Stard

Y —— Timer ackvabed @ S wywity
] yj l Se T Notes: FAn O b A,:;L Qw}v—o 7‘(4’4
e A— S——

Time Notes

60 CLA“'s’ d ﬁa«h/' /’, /‘/eﬂ I~ /Vﬁu-' A

Technician Signature; &9z

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: %/ 3}// S
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OMN!|-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:
Model: 4300 Acc Tracking Number: 2375 Date:_¢/0%8/7%
Test Crew:_ £ Daws i

OMNI Equipment ID numbers:

Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading _ /2.
Cal Value (2) = 22% Actual Reading _ 22
Piece: Length: Reading: Piece: Length: Reading:

1 g in A 7 in

2 _ ¥ in 2o.2 8 in

3 g in 25.0 9 in

4 in 10 in

5 in 11 in

6 in 12 in
Total Pre-Burn Fuel Weight: _ 2.& Pre-Burn Fuel Average Moisture: 2/.¢ 7
Time (clock): _73Y% 2~ , Room Temperature (F): __}¢ Initials: &

Test Fuel

Firebox Volume (ft3): 2.28 Test Fuel Piece Length (in): /8.5~
Load Weight Range (lb): 4% - /59¢ Total Wet Fuel Load Weight (Ib): _ ¢4/
Fuel Type & Amount: 2x4: 3 4x4:__'2

Weight (with spacers): 5.,2 Weight (with spacers): _ &, /

Piece: Weight (Ibs): - . Moisture Readings (%DB): Fuel Type:

1 y 474 __ /3.2 244 225 7
2 35 245 (%0 235 Yy

3 b 292 215 2} 2x Y
4 A 292 22y 20.0 Axy
5 L7 209 2)8 {7 2 vw
6

7

Spacer Moisture Readings (%DB)
r X% 23 g2 23 Ry
23 24 72 A3 ts
2y 22 Sy
i 722 2> LA

Time (clock): /35§ Room Temperature (F): # Initials: __AZ A
Technician Signature:_gb27 ) . Date:_2/3.//5

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4



OMNI-Test Laboratories, Inc.
Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS067E.REV002 Run Number;_ 3

Model: 4300 Tracking Number: 2375 Date:_g /1212
Test Crew:__ B XA 4
OMNI Equipment ID numbers:
Wood Heater Supplemental Data
Start Time:__/s5:2¢ Booth #: M/_&
Stop Time:_ (& 2¢
Stack Gas Leak Check: Sample Train Leak Check:
Initial: 94 ge d Final:_q e d A_Oev @ ¥ “Hg
Y v B 0. @ F “Hg
Calibrations: Span Gas CO2_297  cCcoO_toy
Pre Test Post Test
Zero Span Zero . Span
Time | pswe (5o s | vyo
CO: oo 7.91 0.09 Y4
co ~0.00 X4 -0, 00 | 104
Air Velocity (ft/min): Initial:_<£ s Final:_ £S5 Tunnel Traverse
Scale Audit (Ibs): Initial:__/0.¢ Final:_#.¢ Microtector [  dP (in CF)
Pitot Tube Leak Test: Initial: %WJ_ Final: ﬁA Reading H20) (
Stack Diameter (in):__& " , L2¢ | (0%
Induced Draft: (7 (20 (61
% Smoke Capture:___for Yo A2 72 2
Flue Pipe Cleaned Prior to First Test in Series: (02 0 '77_
Date: é[(l[z?z Initials: _A L /06 107
. 24 | 102
Initial Middle Ending 722 103
Po (in/Hg) 2523 282/ SO loy
RH (%) 3 25 Center:
Ambient (°F) 5 #2 127 |log
Tunnel Static Pressure (in H20):
Background Filter Volume: /%/3¢ Begi_l']”irtlg of | End of Test
es
- 95 ~. 75

Technician Signature:_£> ZF=2__—

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: ?,/ 3// ///7
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home

Model: 4300 Acc

Test Crew:_£> f)Aave>

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS067E.REV002 Run Number,___§

Tracking Number: 2375

Date: 6/ //J)//\?

OMNI Equipment ID numbers: £22 2530 $52

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 #4 #5
Date/Time: Date/ije: Date/Time: Date/Time: Date/Time:
Assembled By: 2/)5 0T
R/H %: ‘RIH %: "RIH%: R/H %: R/H %:
T O gess
Temp: Temp: Temp: Temp: Temp:
200 mg Audit; 200 mg Audit: 200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator:
. 2 g Audit: 29 Audit. - 29 Audit: 2 g Audit: 2 g Audit:
CLofs  oF0¢ s
7 100 g Audit: 100 g Audit' | 100 g Audit 100 g Audit - 100 g Audit
Initials: Initials: Initials: Initials: Initials:
. Weight Weight Weight Weight Weight
. ID T , ,
Train | Element | 1D# | Tare(mg) | “(1g) (mg) (mg) (mg) (mg)
- Front : ; =
Filter | D3¥%5 [207 ] j22% | 1223 1
A Rear
(First Filter
Hour) Probe
O-Ring
Set' : ;
~ Front i s '
CFiter  (D¥WC | 20 s | 12Ls
A Rear i -
(Remai. | Fiter |QYY | [0 | 420 | 1212 ;
) | Probe | 45~ | Im3qre | 1tysva.z| jmsus| yre3un sl
O-Ring 7| ; '
Cset | R3] 33a03 | 33930 |329,% | 33923
Front L 1209 | L :
Fiter | D¥¥8 | ol 1.22:;—9.,., 1209 1
Rear - 2 14]. 2 L ”
s | Fer | DY s we| 1212 4
Probe | /¢ W206.5| 1172003 119266 27
O-Ring : o S :
Set |R816 | 3302 | Di2vy 3323 | 33220 1
BG | Fiter 1D¥S | yud | 2 | 243

Technician Signature: £ m

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: 2/2, //4‘
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:
Model: 4300 A-cc Tracking Number: 2375 Date:_¢/75//5
Test Crew:__#5 [ aevs 777

OMNI Equipment ID numbers:

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: £ixed

felly closed of Fﬁclv'/ Stop

" Tertiary/Pilot: /UI/A
= 0.4942 o,er/

Fan: On H;; /

Preburn Notes

Time Notes

)’J S}AVAQWIGQ«/M on C()"\I Lcd pfam Ry ™ 06) .,Q/a/ ~ 3./ ,éd

'5_ qugeé 3 icce P«&l /(/‘\d
2F AJJUJ)‘CJ 3wie¢e £"¢/

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:
/? enN SHACt S se mo—e /
v Uy bs € Bypass: VA

Fuel loaded by: _6d geco~ds

Door closed at: _ 2:30 m—

Primary air: 8y gpe~ b 455 Fhew
Seb' f" Fesk Seffm by S
Timed i ackivobed bl Sioo

Notes: Faw olt bor sl 20 m,a
Thew homed & A{/«:A

Time Notes

60 CAAVJ‘&A ﬁfaw}' F»'”‘f{) S~ {‘//'\j/v ,4

Technician Signature: &3 72 2 - Date: ?/—/];//5’

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4




OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 4300

Test Crew:_A_f)Auis

ASTM E2780 Wood Heater Run Sheets

Project Number: 0061WS067E.REV002 Run Number:
Tracking Number: 2375

Date._¢/r9 /79
77

OMNI Equipment ID numbers:

Wood Heater Fuel Data

Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading __#2

Cal Value (2) = 22%

Piece: Length: Reading: Piece: Length Reading:
1 ¥ in . 7 in
2 ¥ in ALYy 8 in
3 g in 20 ¢/ 9 in
4 in 10 in
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: __ 27}

Actual Reading __22.

Pre-Burn Fl}i Average Moisture:__ 2. 37~

Time (clock): 0q0v Room Temperature (F): __ 2 Initials; _s7/<—
Test Fuel
Firebox Volume (ft3): ALE Test Fuel Piece Length (in): /5S
Load Weight Range (Ib)! 77+ 5-9¢ Total Wet Fuel Load Weight (Ib): _ /9.5
Fuel Type & Amount:  2x4:__ 3 4x4.__ 2
Weight (with spacers): +C Weight (with spacers): _2.$
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 33 (8.9 9.1 125 Yx v/
2 3y 29.y 19.8 19> V¥
3 L7 /9.7 /9.9 (9.0 X xS
4 2.0 125 9.2 by 29/
5 2.0 12T (7.3 _12Y 2y v/
6
7
Spacer Moisture Readings (%DB)
¥l 22 (S5 8L 2y
4% 50 ¢/ 2L £ 3
8.3 1y 22 &/
b3 ¥ 6/ 2
Time (clock): _pg¢s Room Temperature (F): A2 Initials: __ A=

Technician Signature; éﬂﬁ —

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date:_2/%/ //5
4
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number:_4
Model: 4300 Acc Tracking Number: 2375 Date:_¢/t5/,2
Test Crew:_ 4 (Davs ’

OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:_//:2¥ Booth #:
Stop Time: /5- 4%
Stack Gas Leak Check: Sample Train Leak Check:

Initial: ?QA Final: jgd A_dv @_% "Hg
B d¢ @_§ “Hg

Calibrations: Span Gas C02.92.72/ co:. /.o

Pre Test Post Test
Zero Span Zero Span
Time o3~ "oy 1616 161F
‘ o
C0 0.p 7. 8% 0.0l .06
co -0.0y J, 0% ~0.00 /03
Air Velocity (ft/min): Initial:_£ SO Final:_£32 Tunnel Traverse
Scale Audit (Ibs): Initial:__/0.0 Final.__ .0 Microtector | dP (in e
Pitot Tube Leak Test: Initial: _9@ Final: ﬁ_ﬂ/d Reading H20)
Stack Diameter (in):___ (" 05y | 57
Induced Draft: 0.0 Wiz &9
% Smoke Capture:__/0d /¢ 100 §9
Flue Pipe Cleaned Prior to First Test in Series: 08D 59
Date: ¢/22/r2 Initials: _#77Z 09 | 85
‘ — L0 | 55
Initial Middle Ending ro0 §s
Py (in/Hg) 25 % 2¢ Z;' O §C &9
RH (%) 23 23 Center:
Ambient (°F) | o S0 Jos— | §7
Tunnel Static Pressure (in H20):
Background Filter Volume: _/ %52 Y Beginningof | £ 4 Jr Test
Test
- 233 - 032
Technician Signature: /}.3/2 Date: 2/]///7

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4



OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 4300

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS067E.REV002 Run Number:

Tracking Number: 2375 Date:_¢ //5/75
Test Crew:_D [ v L7
OMNI Equipment ID numbers: €232 243A, 572
ASTM E2515 Lab Sheet
Weighing | Weighing Weighing | Weighing Weighing
#1 L #H2 #3 . #4 #5
Date/Time: Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: Yoy oss
R/H %: R/H %: " 'RIH%: R/H %: R/H %:
ﬂ //(\)/‘)UQ
Temp: Temp: Temp: Temp: Temp:
200 mg Audit: '200 mg Audit: 200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator: ' , ,
2 g Audit: 2 gAudit; 2 g Audit: 2 g Audit: 2 g Audit:
3 {ol;f/ﬁ Yoz o
100 g Audit: 100 g Audit 100 g Audit 100.g Audit 100 g Audit
Initials: Initials: Initials: Initials: Initials:
. Weight Weight Weight Weight Weight
Train | Element ID # Tare (mg) (mg) (mg) (mg) (mg) (mg)
Front : | :
Fiter D390 | (213 (258 123 %
A Rear
(First Filter
Houn) Probe
O-Ring -
Set s
‘Front ' .
Fiter |3/ (20 | ALy M""Eb”f
A “Rear . , , -
(Remai- Filter D}ﬁz /206 / 21.1 /2/0 .
der) R ,
" Probe | o 32157 1y 38| 1320 b
O-Ring | _ S . :
set_ | Y| wyn | vy | i0so | wus, b
Front -
Fiter | 0¥5) 2228 | 429¢ | vy | ,
Rear , 3 ,
B | Fiter | OV 22/ | p3p | ppay |yt
Probe | (y Y8y | 1ysya.0 N4sys.<1 119598 y4—
~O-Ring |, P d i s
_ Set 12385 .5 | o} Yo '}-7-.;{ Y33 Y ]
B | Fitr |D3wq | 2Ly | 19 2y 1
Technician Signature: & 32 - Date:_2/% /9’

Control No. P-SEDT-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets
Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: S~

Model: 4300 Tracking Number: 2375 Date: 6//2%&

TestCrew:__ A fJaevs
OMNI Equipment ID numbers:

Wood Heater Run Notes

Air Control Settings
Secondary: Sived

Primary:

gv”f Closed * fﬂc'vvy Sbf = 0.992

Tertiary/Pilot: '\//A

Fan: On 1l
“

Preburn Notes

Time Notes

ST | Leveled Goal led

Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:

Top SphAcess fevoed
Bypass: Y Les

/ / ;
”~ ,Zﬂf of dyyis Fuel loaded by: _4'S™ Secc—ds
Doorclosedat: 2:30 m, v be$
X Primary air: EN aper b Y85 fham
Sel bVies) selhm by Sioo
v Lyche , | ope~r

> e Notes: . At S mniks aohoskhd Fromed 4.

" 8 - ’Eﬂy 0[’” Fv-" Rr.;l‘ ._2// PN, g /Lw

Fermed de bogl,

Time Notes

¢o '-"/"‘ﬂ"()té frot O )ler i betin A

Technician Signature: 23~ )____ Date:}//j’;//f

Control No. P-SFDT-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 4300

ASTM E2780 Wood Heater Run Sheets

Tracking Number: 2375

Project Number: 0061WS067E.REV002 Run Number,_ S

Date; é/zc;//a

Test Crew:_&4 ¢ aus

OMNI Equipment ID numbers:

Wood Heater Fuel Data

Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading __ /A
Cal Value (2) = 22% Actual Reading __ A2
Piece: Length: Reading: Piece: Length: Reading:
1 Eg: in 23¢ 7 in
2 & in 29.¢ 8 in
3 ¥ in 22.¢ 9 in
4 in 10 in
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: __ 2.4 Pre-Burn Fuel Average Moisture; 23 ¢/

Time (clock): _eo4¢/

Room Temperature (F): _7/

Initials; A<

Firebox Volume (ft3):
Load Weight Range (Ib):

Test Fuel

Test Fuel Piece Length (in): _ /3.5~

Y ~15"9¢

Fuel Type & Amount:

2x4:.__2
Weight (with spacers): _¢&- D

4x4:._ 2
Weight (with spacers): gy

Piece: Weight (lbs): 24-5— Moisture Readings (%DB): Fuel Type:
1 I == o —Fet
2 “Z22 20.2 23. % 197 YxY
3 3.6 235 22.2 2)2 Yxy
4 1S (9. ( 210 19.3 2% Y
5 L6 22, 22¢ 189 2v Y
6 (¥ 23% 20.1 D¢ 2y
7

Spacer Moisture Readings (%DB)
£/ 29 2.5 22 0.4
Y ¥ &g 22 Al
'aC A Y B N/
62 65 ¥ AP
Time (clock): 08’(’/>/ Room Temperature (F): 72 Initials: __z24

Total Wet Fuel Load Weight (Ib): __ /. >

Technician Signature: 2>z~ )«

Date: 3/ % //s’

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Page 2 of 4



OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: 5=

Model: 4300 Tracking Number: 2375 Date:_ ¢ /20/¢7

Test Crew._ A fawa r’
OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:_0&$#+ Booth #:
Stop Time:__ {34~
Stack Gas Leak Check: Sample Train Leak Check:
Initial: 9md Final: 9m;3: A_0g¢ @2 “Hg
- B._¢0¢ @_F “Hg
Calibrations: Span Gas COz2_%2.92/ CO._tey
Pre Test Post Test
Zero Span Zero Span
Time 0¥ 08 (410 R
C0- o.ov 2.9/ 0.04 9. ¢85
co o.od oy Yo J. g
Air Velocity (ft/min): Initial:_ < s Final:_¢ s¢ Tunnel Traverse
Scale Audit (lbs): Initial:__w.¢ Final:__/ec Microtector | dP (in TCF)
Pitot Tube Leak Test: Initial: 9,2,4 Final: % d Reading H20)
Stack Diameter (in):__¢ " W&y 4
Induced Draft: o-v A 55
% Smoke Capture:__/do 7 A s
Flue Pipe Cleaned Prior to First Test in Series: 09, 55
Date:_¢/72//2 Initials: __ < ore |5y
— - - o | &y
Initial Middle Ending N cy
RH (%) 3/ ZY Center:
Ambient (°F) Y 29 Joy 58
Tunnel Static Pressure (in H20):
Background Filter Volume: 2/, zil Begi_lr_ming of End of Test
est
- 2§ e
Technician Signature: /b/;l\ Date: 7;/ ,?// / 7

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4



OMNI-Test Laboratories,

Inc.

ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: S
Model: 4300 Acc Tracking Number: 2375 Date: 4'/.24//7
Test Crew:_ D ¢ aws ’
OMNI Equipment ID numbers:£32 2¢34 S52
ASTM E2515 Lab Sheet
Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 #4 #5
Date/Time: Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: 2l owsT
R/H %: R/H %: 7 7RIH %: R/H %: R/H %:
7:5 mﬂ(.&i “e, )
Temp: Temp: Temp: Temp: Temp:
200 mg Audit: 200 mg Abdit: 200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator: '
2 g Audit: 2 g Audit: 2 g Audit: 2 g Audit: 2 g Audit:
4’/;;;//;% O
100 g Audit: 100 g Audit 100 g Audit 1 OQ o] Audyi’c 100 g Audit
Initials: Initials: Initials: Initials: Initials:
. Weight Weight Weight Weight Weight
Train Element ID# Tare (mg) (mg) (mg) (mg) (mg) (mg)
Front ’
Fiter | 03957 | [20.9 1293 | 12495
A Rear
(First Filter .
Hour) Probe
O-Ring
Set -
Front et ; :
Fiter | D29¢ | 112.53 122.5 | 1223 1
A "Rear : ! _ o L
(Remai- Filter D }?? Illa /llb /23’1‘/
nder) oy . i ,
Probe | ,, 1y33.8 | 1193921 1iyssa)
O-Ring i '
Tset | TPFC| 3y | 3wws | 333y 335y 1
Front. :
CRiter | OYIY| 23y | pss | 125 [
Rear : '
B | Fiter DY 1Hyg 121.5 1216 1 |
(Probe | 22 | 3933 11938 ped3 S| py3ussY
O-Ring RS '
set_ | 21} | qwsy | 41935 | HI06q | qmeF [
BG | Fiter | Newp | 120 12] | 121)

Technician Signature: XD -

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: 7/,?%5
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OMNiI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: &
Model: 4300 Tracking Number: 2375 Date: éézo,//q
Test Crew:__72 7 Jawis 4

OMNI Equipment ID numbers:

Wood Heater Run Notes
Air Control Settings

Primary: Secondary:  £jxed
Sel b by /7& = o 9Y2"
Cv ﬂo /o Tertiary/Pilot: 4_44#
Fan: O L/q /

Preburn Notes

Time Notes

5‘; Lece /CA Caal bfd

Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
Bypass: N4
Fuel loaded by: S© Sec~da
= 7 - Door closed at: 55~ Secds
, ﬁ[ Primary air: £/l opev o 1 4.5 Jlae S b
| X |K 2L so bl by oo
I im - Vi
y [ > T Notes: i) J/M cf i,
Sl b+ AéL
Time Notes
60 Ct\h"jecl Fack e - toa— 4
Technician Signature:_sSN o720 — Date:%/gz ,//4’

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4



OMN|-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: 6
Model: 4300 Acc Tracking Number: 2375 Date: g/24//
Test Crew:__ £ (1 Nes r !

OMNI Equipment ID numbers:

Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading 12
Cal Value (2) = 22% Actual Reading _ 22
Piece: Length: Reading: Piece: Length: Readivng:
1 & in 28 Y 7 in
2 g in 1§92 8 in
3 ¥ in 22.8 9 in
4 in 10 __in -
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: A-G Pre-Burn Fuel Average Moisture: .53
Time (clock): __15¢¢) Room Temperature (F): _#¢ Initials:__#4&—
Test Fuel
Firebox Volume (ft3): 228 Test Fuel Piece Length (in): _ /35 8~
Load Weight Range (Ib): _/¥¥-/5.5¢ Total Wet Fuel Load Weight (lb): _/
Fuel Type & Amount: 2 x4:__ 3 4x4__2
Weight (with spacers): _/4.9 Weight (with spacers): &7 27
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 3.3 2).7F &l 208 Iry
2 Y.0 22./ 19.% 219 A4
3 + —2 34— 2&5 233 2xv-
4 ~3 ._20.8 206 (17 2x Y
5 2.0 2/.5 (2.9 21 2y
6 2GS 2FF A4} 225 R
7 L5~ 135~ 209 2. P

Spacer Moisture Readings (%DB)
25 Fod 2.3 2./ 0.5
65 2l 85 &6 &9
2/ +2 2.2 83
+.l 2. 1.5 2.2

Time (clock): __[S T/ Room Temperature (F): Zé Initials: __ /52

Technician Signature: &£ 7 X - Date:j//g; //5‘

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4



OMNi-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number;__ &
Model: 4300 Acc ™ Tracking Number: 2375 Date:_ ¢/lg//7
Test Crew:_/£> ¢ e,

\
OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:_/¢ Y2 Booth #: MZ&
Stop Time:_22 I}
Stack Gas Leak Check: Sample Train Leak Check:

Initial: goed  Final: 7%43 A_ov @5~ "Hg
5 B_odv @_%*“Hg

Calibrations: Span Gas COz_7-9/ CO:_/-oY

Pre Test | Post Test
Zero Span Zero Span
Time leos (6o 229 2220
co- 0.00 9.%6 0.96 T %2
Co 0.00 [-03 0.w [ 2
Air Velocity (ft/min): Initial:_ < 5% Final:_£. s Tunnel Traverse
Scale Audit (Ibs): Initial___«2¢ Final:__/e Microtector | dP (in TCF)
Pitot Tube Leak Test: Initial: ,;ar/d Final: s ol Reading H20) (
Stack Diameter (in).___§ > NN 23
Induced Draft; oC D09 73
% Smoke Capture:__ /g0 7% 100 73
Flue Pipe Cleaned Prior to First Test in Series: Eé 22
Date: 4,4/242 Initials: _o#Z vse | 7
o9¢ | 72
Initial Middle Ending foo/ | P2
Po(inHg) | 25 2¢ 25.2% of2
RH (%) 2& 2} Center:
Ambient (°F) 218 Y 27 23
Tunnel Static Pressure (in H20):
Background Filter Volume: 25. ¢35 Beginning of End of Test
Test
LN ?—3/ ~ }X
Technician Signature: ﬁ/,l_: Date: Z/z// //?

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4



OMNI|-Test Laboratories, Inc.

ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: &
Model: 4300 A-cc Tracking Number: 2375 Date: ¢/ 2%
Test Crew:_A favos 4
OMNI Equipment ID numbers: £3 2 2534 S92
ASTM E2515 Lab Sheet
Weighing | Weighing | Weighing | Weighing Weighing
#1 #2 #3 #4 #5
Date/Time: Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: ?/{R{/? osrs|
R/H %: R/H %: " RIH%: "R/IH %: R/H %:
28 /Oﬂm
Temp: Temp: Temp: Temp: Temp:
200 mg Audit; 200 mg Audif: 200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator: ,
2 g Audit; 2.9 Audit 2.9 Audit; 2 g Audit 2 g Audit
6///’5;//; o 7ew '
100 g Audit; 100 g Audit 100 g Audit 100 g Audit 100 g Audit
Initials: Initiéls: Initials: Initials: Initials:
. : Weight Weight Weight Weight Weight
E ID # T
Train lement are (mg) (mg) (mg) (mg) (mg) (mg)
Front ; ,
Filter | o/ 1220 130.0 123.¢ 129. 2 |
Rear :
A | Filter
(First -
Hour) Probe
4O-Ring
Set
Front ;
Fiter | P¥92 | pag 1303 1313 ot
A Rear ', :
(Remai- | Filter | D803 | a2y | j22% 123.3 1
nder) Probe ' i L
" 0BsM | i1y | 109196 | 1190973 1)9193. o
ORing | [ #o Cu o
Set | 6Fsdt | 3o | 33845 | 302 | 3350,
~ Front ‘ o Pz
Fiter | D&Y | 1)0.5 136F | 1365 1
Rear : : e
B Fiter |Dges” | (09 | A% | 121
Prove |oess™| 13500%| 1i3syns | 1pasauyl mss sty
O-Ring G , ’
Set |[12#¥7 3304.3 3358 | 330y | 33045 T
BG | Fiter | pg, 1.5 1 a2 | 1243

Technician Signature:ﬁ/gL;

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: 7/—/ 3///5’
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WSQ67E.REV002 Run Number: 7

Model: 4300 Acc Tracking Number: 2375 Date:__¢/2//5
Test Crew:_ £/ g\ ©
OMNI Equipment ID numbers:
Wood Heater Run Notes

Air Control Settings
Primary: Secondary: $ived

Full, closed t Fae & 0.9%2" b

4 ky )7° 78 Tettiary/Pilot: _~//a-
Fan: Qf}' ( Faw Con A”Mm/w-)

Preburn Notes

Time Notes

7[ leve ’té Café/ éed,

Test Notes

Sketch test fuel configuration:
jﬂ’) SPACes rermoved

aJ bﬁoL dp‘ “/Y‘/.’)\

Start up procedures & Timeline:

Bypass: Mh
Fuel loaded by: &6~ secor 4y
Door closed at: &5~ Seco ds

| Ry Sg——
Primary air: ) enh] V55 Moo ol
f f X / X Ly ,tj’;/},?. o
ﬂ/"\ftl A‘a/ er« L e’ &,
[~ T Y[ Notes: Zher Aches ted Q?gw. .
———— EAw ol & enhn_ fesr
Time S\ Notes

1%

C’,Aﬁngc cL P,%J* PI/(_((_ v~ 7L’A"‘/A

Technician Signature: 5.7 2. .

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: %/?/ //4’

Page 1 of 4
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number: 2
Model: 4300 _Acc Tracking Number: 2375 Date: ¢ /2¢/5
Test Crew:__ 1S "Dav.s ’

OMNI Equipment ID numbers:

_ Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading (2
Cal Value (2) = 22% Actual Reading 22
Piece: Length: Reading: Piece: Length: Reading

1 § in A 7 in

2 g in ko 8 in

3 ¥ in A2.Y 9 in

4 in 10 in

5 in 11 in

6 in 12 in
Total Pre-Burn Fuel Weight: _ 2. é Pre-Burn Fuel Average Moisture:_20 ¢ 3
Time (clock): _.¢/27¢/ Room Temperature (F): __ 23 Initials:__#24_

Test Fuel

Firebox Volume (ft?): 2 28 Test Fuel Piece Length (in): _¢$.s5~
Load Weight Range (lb): /¥v-43% Total Wet Fuel Load Weight (Ib): __¢%.5~

Fuel Type & Amount: 2x4:_23 4x4:_2
Weight (with spacers): 4. Weight (with spacers): __§.¢/

Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:

1 Yo 215 222 224 Yy Yy

2 37 2Ly e d [5¢C AR

3 L.+ 235 23 8 220 2%y
4 L% 206 205 224 2y

5 LY [9.9 193 17 2yy
6

7

Spacer Moisture Readings (%DB)
2.9 )N | 26 ¥ 65
vl 5y ¢t 5.3 (.2
2.7 &/ vl 2¥
¢.7 L 4 6.y

Time (clock): _//1eS Room Temperature (F): d Initials: 24«

Technician Signature; £52 ) ~ Date:_ 7—/?7// z
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4




OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number;_#
Model: 4300 Tracking Number: 2375 Date: 6,/2////9‘
Test Crew:_23 Daun

OMNI Equipment ID numbers:

Wood Heater Supplemental Data
Start Time:_ ¢/ ve¢s Booth #:___ s/
Stop Time:_ /F: o5
Stack Gas Leak Check: Sample Train Leak Check:

Initial: ?di Final: ;gz,,i A_or) @_6 “Hg
B_0¢0 @5 “Hg

Calibrations: Span Gas COx__7-9/ CO: '/‘07

Pre Test l Post Test
Zero Span Zero Span
Time "os~ s [Pk 1ex
CO: d.oo 9.92 0.03 Y. 2?2
CO o.¢y 1-93% ~a.o) lo2a
Air Velocity (ft/min): Initial._< S¢ Final:_¢s?¢ Tunnel Traverse
Scale Audit (Ibs): Initial:__7¢.¢/ Final:__+ere Microtector | dP (in TCF)
Pitot Tube Leak Test: Intcial: Saed Final: 3 eed Reading H20)
Stack Diameter (in):__ & LO5Y 70
Induced Draft: __ . ’ OS5 Fe
% Smoke Capture:__r¢e 2 o Pc)
Flue Pipe Cleaned Prior to First Test in Series: g9¢ S,
Date:_¢/22/p9 Initials: _z<«_ .o??’; 5
‘ o8¢ | Sp
Initial Middle Ending Py So
Py (in/Hg) 25 %8 2%.35 052 | 59
RH (%) 30 29 Center:
Ambient (°F) | 74 29 4 70
Tunnel Static Pressure (in H20):
Background Filter Volume: 24. /%) Begi1r_min'g of End of Test
est
| s ~?7
Technician Signature: 2202 2« Date: 3/ 2///7

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4



OMNI-Test Laboratories, Inc. ASTM EZ?B@J Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS067E.REV002 Run Number;__ 2~
Model: 4300 Tracking Number: 2375 Date: {/2;//7

Test Crew._ R Davs
OMNI Equipment ID numbers:£ 3 2 2838 S92

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing | Weighing
M| #2 | # | ¥ | #
Date/Time: ne:: Date/Time: ate/Tin Date/Time:
Assembled By:
R/H %: R/H %: R/H %:
R 7 Do
Temp: Temp: Temp:
200 mg Audit: 200 mg Audit: 200 mg Audit:
Date/Time in Dessicator:
2 g Audit: 2 g Audit: 2 g Audit:
6/47/6 oG
/ 100 g Audit: 100 g Audit 100 g Audit
Initials: Initials: Initials:
Weight Weight Weight
(mg) (mg) (mg)
[22. 1 /2)¢
A
(First
Hour)
[24.0
1202
113709.9
Yo3s 3
1245
12]5
Y2 |
3275 /
[EINY
Technician Signature:.//é //L: ' Date: ";2/ ?; //f

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 4 of 4 -





